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FOREWORD 


The aim and ambition of this Division, its officers, committees, and members, 
during the present national emergency, is the successful conclusion of our war 
effort and of a lasting peace to follow. To that they have dedicated their services 
and, in many instances, their lives. 

A large number of our most active men are not available to us during these 
strenuous times, and the work that they had been doing has been added to the 
duties of those with whom rests the responsibility for carrying on. The effectiveness 
of their service is well exemplified in this volume of PETROLEUM DEVELOPMENT AND 
TECHNOLOGY, which is commended to our members and to everyone interested in 
the petroleum industry and its place in our national welfare. 

It is essential that this Division continue to function with ever increasing effec- 
tiveness, that scientific and technical research be continued, that a steadily aug- 

3 mented flow of petroleum and its products be available wherever needed for our 
5 armed forces, and that the members of our Division assume heavier and heavier 

=a responsibilities not only in their own regular sphere of activity and in furthering 
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~the war program, but also in training others to assist and, if necessary, replace them. 
In partial fulfillment of such duties, and operating for the first full year under 
its new by-laws, the Division has added standing committees on geophysics, 
production geology, and education. The creation of atid the functioning by such 
n committees are already assisting materially in the advancement of the Division. 
Through them are assured essential data relating to geophysics and production 
geology as far as they pertain to the technology of producing oil and gas, and a 
a steadily developing educational technique to meet the changing and expanding 
“needs of the industry. Also in fulfillment of such duties, the Division has changed 
=~ the time of its annual meeting from fall to spring, and technical meetings will 
> therefore be held this year at Dallas, Texas, May 6 to 8, inclusive, and at Los 
~~ Angeles, California, on October 2r and 22. Such change will space our technical 
meetings more uniformly throughout the year and assure a more regular flow of 
\, papers for publication. An outstanding program has been perfected for the Dallas 
\y meeting, one of equal merit is assured for the Los Angeles meeting, and plans are 
a now being developed for the New York meeting in February 1944. 
S In addition to what has already been accomplished, plans for this year include 
% some revision in the presentation of development and production reviews in the 
annual volume, a continuation of assembling engineering reports of typical oil and 
gas fields, and such other work as will best serve our nation, our industry, our 
Division, nd our members. 
The Division hereby expresses its deep apyteeie tion of the whole-hearted 
~ cooperation it is accorded by the other members of the Institute and by the per- 
sonnel of the Institute’s New York headquarters. It also expresses its sincere thanks 
“sto the various committee chairmen, vice-chairmen, committee members, authors, 
and members of the Division that participate actively and effectively in the affairs 


of the Institute. 


CHARLES A. WARNER, Chairman, 
Petroleum Division, 1943. 
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THE ANTHONY F. LUCAS FUND AND MEDAL 


In 1936 the Institute established the Anthony F. Lucas Gold Medal, to be 


_ awarded from time to time “‘for distinguished achievement in improving the 


technique and practice of finding and producing petroleum.” These awards are 
sponsored by the Petroleum Division. 

Captain Lucas was a pioneer in the oil industry, one of the early wildcatters 
and a leading mining and petroleum engineer. He was famous as the discoverer of 
Spindletop. He became a member of the Institute in 1895 and in 1913 was the 
first Chairman of the Petroleum and Gas Committee of the Institute, the fore- 
runner of the present Petroleum Division. He also headed the Committee in 
1914, 1917 and 1918. 


MeEpDALS AWARDED 


To J. Epcar Pew, February 1937 
Henry L. Douerty, February 1938 
E. DEGOLYER, February 1940 
ConrRAD (posthumously) and MAarceL SCHLUMBERGER, February 1941 
Joun RosBert SuMAN, February 1943 


COMMITTEE ON AWARD 


W. B. Heroy, Chairman 


Until Feb. 1944 Until Feb. 1945 Until Feb. 1946 Until Feb. 1947 
_ E. DEGOLYER W. H. Gets HERBERT HOOVER, JR. E. G. GayLorp 
_ W. B. HERoy D. R. KNowiTon E. A. STEPHENSON J. M. Lovejoy 
J. Epcar PEw W. E. PRaAtr J. B. UmpLeBy J. R. SuMAN 
: Members Ex-o ffictis 
A. R. DENISON W.R. Boyp, Jr. C. H. MatHEWSON R. R. SAYERS 
Pres. A.A.P.G. Pres. A.P.I. Pres. A.I.M.E. Dir. B. of M. 
13 
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Joun RoBpert SUMAN 


Anthony F. Lucas Medalist, 1943 Award 


“For distinguished achievement in improving the technique and prac- 
lice of producing petroleum. For the oil-producing research carried on under 
his direction which has revolutionized production methods and has estab- 
lished ‘Oil Reservoir Engineering’ on a sound foundation, thereby resulting 
in greatly improved efficiencies, greater economies, and doubling the pro- 
portion of recoverable oil.” 
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Chapter I. Production Engineering 


An Engineering Study of the Magnolia Field in Arkansas 


By H. F. Winuam* 


(New York Meeting, February 1942) 


ABSTRACT 


Tue history, development, subsurface geol- 
ogy, production, economics and estimated 
reserves are discussed in this paper. The Mag- 
nolia structure is an anticline with a known 
maximum structural relief at 372 ft., and the 
areal extent of the producing acreage is 4494 
acres. Production is obtained from the Smack- 
over odlitic lime and 116 successful wells have 
been drilled. The field, which was developed on 
4o-acre spacing, has been under strict control. 
It is believed to be producing with a strong 
water drtve. To date it has produced more than 
eighteen million barrels and the estimate of 
ultimate recovery is 220 million barrels. 


Earty History 


The Magnolia field is in Columbia 
County, Arkansas, T. 17 S., R. 19 and 
20 W. Various geologists had long been 
interested in this general area, and as 
early as 1921, John F. Magale was able to 
define a surface structure. 

The first wildcat, one of the first in 
Columbia County, was drilled in 1923 by 
Mad-states Oil Co., in sec. 10, I. 17 S., 
R. 20 W. This well was about 119 files 
northwest of the Kerlyn Oil Company’s 
_ discovery well and was based on surface 
geological work done by Jewel and Dobie. 
Subsequently, several shallow wells that 
were not carried below the Upper Cre- 
taceous beds were drilled in the immediate 
area of the discovery well, but none of them 


Manuscript received at the office of the 
Institute Feb. 9, 1942. Issued in PETROLEUM 
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* Production Department, Texas-Gulf Area, 
_ Shell Oil Co., White Castle, La. 


contained any commercial showings of oil 
or gas. In the latter part of 1935, Elam and 
Magale (or Southwood) Garrett No. 1 
was located in sec. 13, T. 17 S., R. 20 W., 
34 mile east of the discovery well. It was 
drilled to a total depth of 4o18 ft. in the 
lowermost Glen Rose beds but failed to 
obtain any showings of oil or gas. 

Interest had been stimulated in this 
general area, however, by the discovery of 
several oil fields, mainly Glen Rose oil 
production in the Rodessa field in Louisiana 
in 1935, Smackover lime production in 
Snow Hill in May 1936, production from 
the Cotton Valley formation in Schuler in 
1937, and Smackover lime production from 
the Buckner field in November 1937. With 
this background and subsequent seismic 
work, which was carried on partly because 
the old shallow wells drilled in the town- 
ship had shown evidence of closure in the 
Upper Cretaceous beds, the discovery well, 
Kerlyn Oil Company’s Barnett No. 1, 
sec. 14, T..17 S., R. 20 W., was originally 
projected to a total depth of 6300 ft., to 
test the equivalents of the Morgan sands 
of the Cotton Valley series, then producing 
at Schuler. The well was carried to a depth 
of 6325 ft. and tested the objective beds 
without finding commercial production. 

In the meantime, however, one well had 
found production in the Jones sand and 
another in the Smackover lime at Schuler. 
Kerlyn immediately made arrangements 
to deepen the Barnett well to the Smack- 
over lime. The top of the Smackover lime 
was encountered at 7618 ft. and the well 
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was cored and drilled to a depth of 7740 ft. 
Showings of oil and gas were encountered 
in porous odlitic lime from 7647 to 7652 
and from 7664 to 7669. After some diffi- 
culties in completing the well, some pro- 
duction was obtained during March 1938, 
and the well finally was completed on 
Apr. 2, 1938, producing 298 bbl. per day 
on a }4-in. choke. i 

Further activity at Magnolia was held 
in abeyance until the completion of another 
Smackover lime test 6 miles to the east, 
which later proved to be the discovery well 
of the Village field. This well was completed 
June 2“ 1938, and added considerable 
stimulus to the development of the whole 
area. Three wells—Atlantic-Harrington 
No. 1, Atlantic-Baker No. 1 and Petroleum 
Finance-Baker No. 1—were all started in 
the latter part of July, located in a straight 
east-west line just north of the discovery 
well on 4o-acre locations. Just prior to the 
starting of these wells, the Atlantic Refin- 
ing Co. had acquired the Magnolia dis- 
covery well and all of the holdings of the 
Kerlyn Oil Co. Shortly thereafter, Grady 
Vaughn started his Nannie Garrett No. 1, 
a southeast offset location to the discovery 
well. All four of these wells were carried to 
the Smackover lime, but the first three 
were dry holes and only the fourth one was 
a good producer. The Vaughn well encoun- 
tered the top of the Smackover lime 127 ft. 
higher than the discovery well, whereas the 
other three wells encountered the Smack- 
over lime from 58 to 83 ft. lower. The 
northern productive limits of the field were 
immediately established and the structure 
was proved to be rising to the south. After 
this, orderly and uniform development, on 
4o-acre spacing, was continued in east, 
south and westerly directions. 


DEVELOPMENT 


During the remainder of 1938, develop- 
ment in the Magnolia field was confined to 
immediate offsets to the two producers, 
with six wells producing at the end of the 


year. By that time the lease owners had 
sufficient justification to embark upon a 
drilling campaign, and development was 
stepped up considerably. At one time, 
15 strings of tools were in operation in the 
field. 

During July and August of 1939, the peak 
rate of development was attained, 12 wells 
being completed during July and 14 during 
August. For the most part, the develop- 
ment was limited to offset locations or 
stepping out only one location, but during 
June of 1939 a 3000-ft. outstep to the east 
and a 5000-ft. outstepping well to the west 
were drilled. Each of these wells encoun- 
tered the top of the Smackover lime at 
points higher than generally expected and 
proved that the field was much larger than 
anticipated. 

The development of the intervening 
territory was carried on at a rapid pace, 
and 87 wells were producing by the end of 
1939. From this time onward, development 
slackened somewhat but by the end of 
January 1941 there were 17 operators 
in the field and 116 wells had been com- 
pleted. The total number of wells drilled 
in the field, including dry holes, is 124. 

It is notable that the eight dry holes 


drilled on the Magnolia structure are all 


very close to the productive limits of the 


field and consequently have served to 


establish these limits accurately. 

The orderly and even development of 
the Magnolia field can be attributed to 
two factors, both of which were brought 
about through the control exercised by the 
Arkansas Oil and Gas Commission. As soon 
as the field was discovered, this body set 
up rules for development and prevailed 
upon the operators to adhere to them, 
which resulted in the 4o-acre spacing of the 
field. This fact, in turn, caused each well to 
step out at least 14 mile, which was a 
limiting factor on the prudent operators 
to await the time until development had 
approached their leases. 
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The Magnolia field was drilled, with but 
few exceptions, to the 4o-acre spacing pat- 
tern, the wells being located in the approxi- 
mate center of the drilling units. The few 
exceptions not drilled in the center of a 
40-acre spacing were permitted by the Oil 
and Gas Commission only after open 
hearings at which all facts and requests 
were presented for consideration. This body 
is to be commended on its diligence in 
insisting that the operators adhere to the 
prescribed spacing scheme. The small tracts 
scattered throughout the producing area 
were unitized into 4o-acre drilling units, 
thus permitting all owners of acreage in the 
producing area to recover an equitable 
share of the oil produced. 

The rules of the Arkansas Oil and Gas 
Commission also provided that three 
strings of casing be set in all wells. These 
were required to be a surface string of not 

less than roo ft.; an intermediate string, 


set in hard chalk at about 2200 ft.; and a. 


producing string set on top of or through 
the producing horizon. Two different casing 
programs were utilized by the various 
operators: the larger called for a 16-in, 
surface casing, 1034-in. chalk string and a 
7-in. oil string and the smaller one utilized 
133¢-in. and 514 or 6-in. casing. During 
the early stages of development the larger 
design was the more popular, but as soon 
as the reservoir characteristics had been 
- adequately determined the smaller program 
- was used in almost every case in the inter- 
est of economy. 
As soon as rapid development com- 
_ menced, it was apparent to those engaged 
_ in the supervision of drilling that accurate 
; data must be secured as soon as possible 
concerning the gas-oil contact and the 
_water-oil contact of the main producing 
_ reservoir. The great majority of the wells 
were cored from the top of the producing 
3 horizon to the limits of their penetration. 
A gas cap was discovered as soon as 
development had progressed far enough 
-up-structure to penetrate it. The gas- -oil 


* st 


. 


contact was determined by coring and 
drill-stem testing to be 7140 ft. subsea. 
This point has been confirmed by almost 
every well drilled through the gas cap into 
the main oil-saturated zone. Variations 
from this point will be discussed later under 
Subsurface. 

The water-oil contact, however, remained 
rather obscure, owing to mechanical diffi- 
culties in the discovery well and, although 
originally reported at 7348 ft. subsea, con- 
siderable doubt was later thrown upon this 
figure because of a possible crooked hole 
and reported hole-depth corrections. It was 
not until May 1939 that the oil-water 
contact in the main body of the field was 
penetrated, drill-stem tested and the con- 
tact accurately determined to be 7318 ft. 
subsea. This point has been fairly well 
established throughout the field except 
for a small portion on the southwest 
flank, which also will be discussed under 
Subsurface. 

With the establishment of the gas-oil 
contact and the water level, the completion 


- of the wells became more or less routine. 


Wells were completed both by cementing 
casing through the gas-oil contact with 
open hole below or by drilling to total 
depth, setting casing on bottom and gun- 
perforating the producing intervals. Owing 
to the fact that the main oil column is 
approximately 180 ft. thick, with a gas cap 
having a maximum thickness of 120 ft. 
on the crest of the structure, some operators 
were reluctant to drill the wells close to the 
water level when they could secure good 
producing wells with shallower penetra- 
tion. However, a considerable number of 
wells were drilled to a safe penetration 
(ro to 15 ft.) above the water-oil contact. 

Cement jobs were successful in shutting 
off the gas from the gas cap and in only a 
few wells was it necessary to squeeze ce- 
ment after they were brought into produc- 
tion in order to repair the shutoff because 
of high gas-oil ratio. The Oil and Gas 
Commission again displayed its strict con- 
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trol by testing each well upon completion, 
to determine that the gas-oil ratio was 
below the allowed limit of 2000 cu. ft. 
per barrel and, in all cases where this figure 


plotted on the same strip log, it became 
evident that, although the producing 
formation as a whole has a thickness of 
porosity in excess of the 300-ft. combined 
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was exceeded, the operator was required to 


repair the well before an allowable was 
assigned to it. 

It was suspected from the very start 
that the Magnolia field would produce by 
means of an active water drive and, al- 
though it was necessary to study the pool 
data for some time in order to prove this 
point, preparations were made in many of 
the wells to take advantage of the hydraulic 
energy. As shown in Fig. 1, the wells were 
cored and tested thoroughly, the cores 
analyzed in the laboratory and results of 
the porosity and permeability analysis 
plotted on the strip log. In addition to 
this, accurate drilling time was observed, 
so that in the event of missed cores a 
reasonably accurate estimate could be 
made of the relative porosity and permea- 
bility of the formations penetrated. After 
the information listed above had been 


gas cap and oil column, the impervious 
streaks that occur within this 300-ft. 
interval are of sufficient magnitude to 
prevent the vertical migration of the oil. 
As yet, correlation of the impervious 
streaks observed in the individual wells 
has not been established for any reasonable. 
distance. 

With these points in mind, an interesting 
procedure was utilized in some wells as 
follows: For wells that had casing cemented 
through the formation, perforating intervals 
were selected, so that each individual streak 
of permeability would be open to produc- 
tion. If the streak was relatively thin, it 
was perforated throughout its entirety. 
However, if the vertical permeabilities 
indicated that the streak had considerable 


thickness, approximately the upper to ft. — : 


of this streak was perforated. This proce- 
dure was established in order to drain the 
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lowermost producing layers first and, as the results returned to the field during: the 
water encroached to the top of any one three-day interval the casing was standing 
permeable streak, the latter could then be cemented. 

shut off by plugging back or setting a Owing to the consolidated nature of the 
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. bridge plug in the casing and continuing producing formation, no screens or per- 
_ the production from the next higher produc- _forated liners were necessary. 


wf 
iy 
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te . . . 
ing zone, in this manner progressively 


depleting the producing horizons from the SUBSURFACE GEOLOGY 


bottom toward the top. By handling the z 

wells in that pu OF . believed that PUcHEraD ity 

less oil will be trapped in the formation Although this paper is not designed to 
by encroaching water. It should be pointed give a detailed treatise upon the geological 
out here that close cooperation was required section in the Magnolia field, a short dis- 


between the field and the laboratory, so as cussion covering the general features of the 


; 


- to have the cores from the producing forma- beds penetrated is essential to give a 
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tion forwarded to the: laboratory and complete picture of engineering problems 
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encountered during the development of 
the field. In Fig. 2 is illustrated a generalized 
columnar section of the Magnolia-Village 
area in Columbia County, Arkansas, and 
the following constitutes a brief summary 
of the stratigraphy. 

The series of Cretaceous strata encoun- 
tered in this field is similar to that found 
to the southwest in the main part of the 
Woodbine, or East Texas Basin. The most 
noticeable exceptions to this occur above 
and below the major Gulf-Comanchean 
unconformity, which truncates successively 
older beds in the Comanchean series pro- 
ceeding from East Texas to Arkansas. 

From the Upper Cretaceous, or Gulf 
Series, all the beds of Eagle Ford and 
Woodbine age are missing, and from the 
Comanchean nearly 2500 ft. of Washita- 
Fredericksburg and Upper Glen Rose 
strata have been eroded, leaving only the 
Massive Anhydrite of Middle Glen Rose 
age, and, in a few localities, a small amount 


of Upper Glen Rose lime.* In the Rodessa 
field, 45 miles to the southwest, less than 
500 ft. of the Washita-Fredericksburg had 
been removed before Gulf time, and the 
Trinity remained intact. 

Below the Comanchean series lies a 
group of beds, the age of which is still 
somewhat doubtful. For convenience, they 
are called pre-Comanchean, but it is 
believed that they are probably of upper 
Jurassic age. This series of beds includes 
the Buckner, Smackover, and Eagle Mills 
formations. The last formation has not 
been penetrated in this field, but is placed 
in the section on the basis of near-by 
deep tests. 

Production in this field, to date, has 
been found only in the Smackover lime, 


* The field nomenclature used to describe 
the various formations has been carried out in 
this paper. For this reason the various lime- 
stone bodies have been called simply ‘‘lime”’ 
with the term ‘‘limestone’’ used to indicate 
only the hard, dense, crystalline formations. 


Stratigraphic Column 


APPROXIMATE 
AGE SERIES FORMATION THICKNEsS, Fr. MEMBER 
EOCENE Claiborne 700 
Disconformity 
Wilcox 540 
Midway, 450 
Disconformity aah 
120 rkadelphia 
Navarro { 290 Nacatoc 
70 Saratoga 
Upper Taylor I $s poking ts 
5 nnona 
Gulf 220 Ozan 
Lower Taylor 20 Buckrange 
; 180 Brownstown 
CRETACEOUS Austin 310 Tokio 
Major Unconformity 
Upper Glen Rose 0-30 
Middle Glen Rose 125 Massive 
Anhydrite 
Lower Glen Rose 940 { Kaas ae 
Travis Peak 1,220 
Comanchean Unconformity. 
Morgan sands 
Big sand 
Cotton Valley 2,040 Second sed gond 
Massive red sand 
; Jones sand 
Unconformity 
JURASSIC ? Buckner I10 Anhy. and shale 
10 Dolomitic shale 
PretGomanchean Smackover 340 Odlitic iime 
Aco Santene lime 
: 00 a 
Eagle Mills { 1,100 Anhydrite, etc. 


Major Unconformity 


PALEOZOIC 


AG ip) ae 


although shows have been reported and 
tested in the Glen Rose and Cotton Valley 
formations. 

The stratigraphy of the Smackover lime, 
as outlined in the accompanying columnar 
section, consists of dolomitic shale, odlitic 
lime and crystalline lime. The dolomitic 
phase is hard, dense, and nonporous, and 
is directly underlain by the odlitic facies, 
sometimes known as the Reynolds lime. 
The latter is a porous odlitic and pisolitic 
lime with hard, dense, firmly cemented 
streaks varying in thickness from a few 
inches to 60 ft. Occasional streaks of 
cavernous, coral-reef material also occur, 
as well as layers of dense, crystalline 
lime, with inclusions of anhydrite, gypsum, 
calcite, pyrite, and lignite. Stylolites and 
sections with asphaltic matrix are not 
uncommon. The porous and permeable 
zone in the odlitic member usually com- 
mences near the top, but may be found as 
much as 60 ft. below the base of the 
dolomitic shale. This porous and permeable 
zone in the Reynolds lime of the Smackover 
is the source of the Magnolia field 
production. 

Attempts have been made to correlate 
the dense streaks and coral reefs, but as 
yet have not met with success. Unfortu- 
nately, these layers are not always recog- 
nizable on the electrical logs, and core 
logs on some wells are not complete. 

The greatest thickness of odlitic lime 
drilled, or cored, in the Magnolia field is 


- about 340 ft. Deeper exploration indicates 


dense, crystalline lime below this point, 
and there is no evidence from other areas 
that other deeper porous zones exist. The 
main body of the crystalline lime, and lower 
strata, have not been penetrated in this 
field. 


Markers 


As development in this area rapidly 
evolved with the Smackover lime as the 
primary objective, it was not necessary to 


follow the detail markers of the strati- 
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graphic column too closely. The chalks at 
2000 to 2300 ft. were characterized by 
hard drilling, hence the casing point for 
the intermediate string was easily deter- 
mined. Except for the testing of the various 
sands throughout the Comanchean series, 
where minor showings occasionally were 
encountered, drilling usually progressed 
rapidly to the Buckner formation, which 
was easily distinguished from the Cotton 
Valley series. It became the common 
practice, therefore, to drill the wells to or 
almost to the top of the Smackover lime 
before coring. The latter formation in most 
cases was completely cored by conventional 
methods with a large-sized core barrel. 
Electrical logs were run and the exact 
position of the upper markers determined 
after the total depth had been reached. 


Structure and Accumulation 


The subsurface structure of the Magnolia 
field (Fig. 3) is based upon the top of the 
Smackover lime, which occurs at an average 
depth of 7150 ft. subsea in an anticlinal 
fold. The anticline is elongated in an east- 
west direction, the axis swinging slightly 
to the south on the eastern end. The aver- 
age dip on the north flank is about 614° 
and on the south flank about 4°. The crest 
of the structure is in the vicinity of the 
NE of the NE4 of sec. 23, where the 
top of the Smackover lime was encountered 
at 6986 ft. subsea in Frank Frankel et al., 
Levi Garrett No. 1. The lowest structural 
point is along the north flank in Atlantic 
Refining Company’s Baker No. 1, a dry 
hole that encountered the top of the Smack- 
over lime at minus 7358 feet. 

The areal extent of the producing acreage 
in the field is estimated to be 4494 acres 
(Fig. 3). The limits of the field have been 
determined by dry holes on the north and 
east flanks and by the establishment of the 
water level in producing wells on the south 
and west flanks. The field is peculiarly free 
from faulting of any consequence. The 
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known maximum structural relief is 372 
feet. 

The top of the Smackover lime was 
selected as a marker on which to contour 
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than the top of the Smackover lime. 
Core analyses showed that this electrical 
log marker did not always represent the 
true top of the porous and permeable zone. 
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the structure, because of its relative 
proximity to the producing zone (about 
30 ft.), and also because it is a true lithologic 
break, which could easily be determined in 
the field from drilling time, coring and 
electrical logs. Contours were also drawn on 
an electrical marker at the top of or close 
to the Smackover lime porosity. This datum 
proved very satisfactory in most instances, 
and gave a slightly more accurate picture 
of the top of the porosity but, because of 
some variation, it was less accurate in 
prédicting structural position of new wells 


It was labeled, for practical purposes, 
“‘Top of the Pay,” and the structure closely 
resembles that shown on Fig. 3. The largest 
variation between this marker and the 
actual top of the porous and permeable 
zone does not exceed 15 ft. On the sub- 
surface map in Fig. 3, the contours are 
shown on top of the Smackover lime be- 
cause it was the most widely used horizon 
during the development of the field, but 
it must be noted that this datum is approxi- 
mately 30 ft. above the actual top of the 
producing formation. The average position 
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of the gas-oil contact on the top of the main 
porosity, and the average position of the 
water level on top of the porosity, as shown 
on the map, correspond, therefore, with 
the Smackover contour 30 ft. shallower. 

Fig. 4 is a schematic, north-south cross 
section through the approximate center of 
the Magnolia field. The details of the wells 
shown on this cross section have been 
eliminated so that pertinent data could be 
better illustrated. Originally this section 
was made of standard strip logs, which 
resemble the type of columnar section 
shown in Fig. 2, and gave all the details of 
electrical logs, coring, testing and paleonto- 
logical markers. The top of the porosity is 
shown on Fig. 4 as well as the top of the 
Smackover lime, and the gas cap, oil 
column and water levels are indicated. The 
deeper structure is not reflected through 
the upper beds and the first semblance of 
it appears on the top of the Buckner 
anhydrite, which lies directly above the 
Smackover lime and is composed princi- 
pally of red shales and anhydrite. 

The cross section indicates the thinning 
of the anhydrite over the crest of the struc- 
ture; although not shown on these illus- 
trations, the anhydrite continues to thin 
regionally updip to the northeast. As 
demonstrated on the columnar section, the 
top of the Buckner anhydrite is an erosional 
feature, which varies throughout this 
general area. In the Village field, 6 miles to 
the east, the maximum recorded thickness 
is 135 ft., whereas at Magnolia the maxi- 
mum thickness is 155 ft. Six miles to the 
southeast, in the Atlanta field, and in the 
Schuler field, 15 miles southeast, no 


Buckner zone is found. The Buckner zone. 


forms a complete impervious cap over the 
entire structure and could have acted in 
the capacity of a cap rock. 

Although not shown on the cross section, 
there is some evidence to indicate that 
what little structural anomaly appears in 
the succeeding younger beds has shifted to 
the south or southwest with depth. This is 


a feature that has been recognized through- 
out the general region in other fields. Until 
the top of the Buckner anhydrite was en- 
countered, through the drilling operations, 
therefore, the structural position of any 
well was indefinite, and the true position 
was not determined until the top of the 
Smackover lime had been encountered. 


Producing Horizons 


Smackover Lime.—The top of the Smack- 
over lime is readily discernible by the 
abrupt change from red shales and anhy- 
drite to dense crystalline limestone. Al- 
though it varies from well to well, the top 
30 ft. of the Smackover lime is dense and 
contains no porosity, permeability or show- 
ings of oil and gas and generally increases 
in hardness from the top downward. After 
about 30 ft. of penetration in the Smack- 
over lime, the character of the limestone 
grades from a crystalline to an odlitic lime; 
a gradational feature that is one of the 
reasons for the variation in distance from 
top of the Smackover lime to the top of the 
productive zone. The top of the odlites has 
at times been designated as ‘‘top of the 
Reynolds lime,” but this nomenclature has 
not been widely used. 

The remainder of the section penetrated 
in the Smackover lime (or Reynolds lime) 
consists of odlitic lime, pisolitic lime, . 
streaks of coquina and some streaks of 
crystalline limestone. As mentioned under 
Development, no general correlation can be 
established between the impervious streaks 
encountered, and the main porous zone 
must be considered as continuous from top 
to bottom; even if this is not true in one 
well, the connection is believed to exist 
elsewhere in the structure. In general, the 
impervious streaks in the producing horizon 
are attributed to secondary deposition of 
calcareous material in the porous spaces. 
However, some crystalline limestone streaks 
have been observed in cores where odlitic 
structure is absent. Black materials (called 
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asphaltic) also form impervious streaks in 
the porous section. 

In Fig. 1 a typical bottom-hole detail is 
shown, which demonstrates the existence 
of a hard, impervious streak in the pro- 
ducing formation. To the left of the bottom- 
hole detail are also shown analyses of the 
cores taken from the well, which indicate 
the varying porosities and permeabilities. 
The cutting time observed during the 
progress of coring is also plotted on the well 
log, in order to indicate the occurrence of 
hard, impervious streaks. 

As shown in the schematic cross section 
of Fig. 4, the maximum thickness of the gas 
cap is 120 ft., whereas the thickness of the 
oil column varies from 178 to 188 ft. The 
variance indicated in the water level is due 
to the lack of data on the north flank con- 
cerning the exact position of the water 
level. The figure of 7318 ft. subsea for the 
oil-water contact was taken from several 
wells that have penetrated: the water level 
in the main portion and southern flank of 
the reservoir, and, although it is applicable 
for the main porous section, the discovery 
well may be producing oil from as low as 
7328 ft. subsea. 

-The accuracy of the data for the discov- 
ery well is questionable, but it is altogether 
possible that this well may be producing 
from a porous and permeable streak in 
the Reynolds lime, above the main pro- 
ducing horizon on the flanks of the struc- 
ture. A detailed study of the cross sections 
across the field indicates that on the south 
flank there is definitely an upper porous 
and permeable streak that is not connected 
in its upper portions with the main produc- 
tive zone and, as indicated in Fig. 4, 
carries a separate gas cap with a gas-oil 
contact at 7249 ft. subsea. The existence of 
this secondary gas cap on the south flank 
has been definitely proved in several wells, 
therefore it is altogether reasonable to 
expect that the same condition could exist 
on the north flank of the structure with a 
separate water level. This point has yet to 


be proved, so for all purposes of estimation 
the water level has been assumed to be at 
7318 ft. subsea throughout the field. 

So far as is known, the water level in the 
upper zone on the south flank is the same as 
in the main body of the reservoir but on the 
southwestern flank of the structure, an ex- 
ceptionally high water-oil contact, varying 
from 7297 to 7308 ft. subsea, has been 
determined by both electrical logs and pro- 
duction data. The reason for this condition 
has not been thoroughly explained, but it 
does exist and has given considerable 
trouble during the producing life of some 
of the wells drilled on that flank. Un- 
doubtedly the existence of impervious 
streaks close to the water level has ob- 
scured the true oil-water contact in places, 
and water was not encountered until the 
well had been carried to the next permeable 
streak. Owing to the fact that the 7318 
figure was established by electrical logs and 
drill-stem testing in a continuous porous 
section, during the early stages of develop- 
ment in the field, it is felt that this deter- 
mination can be considered the most 
accurate. 

A detailed study of the cross section 
across the field reveals that, in the 3o0-ft. 
interval between the top of the Smackover 
lime and the top of the main porosity, an 
odlitic streak is developed on the north and 
south flanks of the field, which diminishes 
in thickness toward the crest and dis- 
appears entirely on the highest portions of 
the structure. Within this upper porous 
and permeable streak the secondary gas cap 
was developed on the south flank. 

The upper streak of porosity is not as 
well developed on the north flank as on the 
south flank but there is sufficient evidence 
of its existence to indicate that it may be 
productive in a few of the wells. 

The interpretation of some of the earlier 
electrical logs in the producing horizon was 
difficult at first because of lack of experi- 
ence with this type of reservoir. The self- 
potential curves in particular indicated 
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relatively high permeability throughout the It has been estimated that the effective 
reservoir section, although it was known producing section of the main porosity is 
that impervious streaks existed. However, approximately 125 ft., or roughly 70 per 
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with the development of a more sensitive cent, of the porous section throughout the 
self-potential reading (Fig. 1), the perme- field. The asphaltic and dense streaks en- 
able streaks were brought out more clearly. countered in almost every well accounted 
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for most of the impervious portions in the 
main reservoir. The amount of penetration 
of the producing section taken in each well 
varied according to the policy of the various 
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operators. It is believed that wells bottomed 
as much as roo ft. or more above the known 
water level will have to be deepened 
eventually in order to drain the reservoir 
effectively. 

The characteristics of the producing 
horizon, based upon all core analyses avail- 
able and as submitted to the Oil and Gas 


-Commission, have resulted in the estab- 


lishment of average figures as follows: 
porosity, 18.5 per cent; permeability, 1500 


Fig. 5 has been included to demonstrate a 
method of presenting pertinent information 
graphically on maps and electrical logs. 
By this, or similar methods, the data are 
available in a convenient and usable form 
on maps and cross sections. 

Other Indications of Accumulations.—In 
general, recompletion possibilities in upper 
zones of wells drilled in the Magnolia field 
are not attractive. Various small showings 
were reported in the Rodessa, Cotton 
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Valley and Travis Peak sands and although 
these showings were not of sufficient magni- 
tude to warrant the testing of the wells at 
that time, some interest has developed in 
shallow production because of the appear- 
ance of oil and gas between the casing 
strings of three of the Smackover lime pro- 
ducers. It is significant that, whereas the 
oil and gas from the Smackover zone carries 
a high concentration of hydrogen sulphide, 
the showings found between the strings of 
the three wells are sweet; that is, they do 
not contain hydrogen sulphide in appreci- 
able quantities. A shallow test slightly 
north of the limit of Smackover production 
was drilled on the strength of these show- 
ings and was designed to test the Rodessa 
zone, which was considered to be the most 
likely source, but cores and electrical sur- 
veys of this section failed to indicate any 
productive possibilities. It appears now 
most probable that the source of this sweet 
oil and gas is some shallow, porous zone of 
small magnitude that is not recorded on the 
electrical survey. 


PRODUCTION 
Type of Oil 


As indicated in the foregoing pages, the 
Magnolia field represents a normal type of 
accumulation; i.e., the oil has accumulated 
on top of water and a gas cap has formed in 
the crest. The oil varies in gravity from 38° 
to 41° A.P.I., with an average slightly 
above 39°. The characteristics of the crude 
are shown in Table 1, which is a brief 
analysis of the oil from three random wells 
in the field. 

One unusual feature of the Magnolia 
crude is its salt content, which varies from 
30 or 40 lb. to 400 lb. per tooo bbl. Some 
concern was expressed early in the life of 
the field concerning this characteristic but 
satisfactory means of de-salting the crude 
at the refineries was established. The gas 
produced with the oil is composed of the 
normal lighter fractions of hydrocarbons 


TABLE 1.—Analysis of Oil from Three Wells 


PER CENT 
Gasd Well| Well| Well 
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contained in the oil under its reservoir 
conditions; it is not the gas that has ac- 
cumulated in the gas cap. This gas has an 
average gasoline and butane content of 
about 3.10 gal. per tooo cu. ft. A shrinkage 
factor of 34 per cent in volume of the 
original crude has been determined when 
it is removed from reservoir conditions to 
standard temperature and pressure. 


Proration 


Before establishment of proration orders 
for the Magnolia field by the Arkansas Oil 
and Gas Commission, production from the 
discovery well was restricted to 200 bbl. 
per day for several months. During Decem- 
ber 1938 the Arkansas Oil and Gas Com- 
mission established proration regulations 
for the Magnolia field. Provisions were 
made to measure bottom-hole pressures at 
regular. intervals and the Commission 
ordered production allotted on the basis of 
4o-acre units. The allocation of production 
between wells was as follows: the allow- 
ables were based half on each well’s share 
of the sum of bottom-hole pressures and 
half of each well’s share of the sum of pro- 
ducing acreage when applied against the 
total field allowable for a given month. It - 
was also provided that wells with gas-oil 
ratios greater than 2000 cu. ft. per barrel 
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be penalized. At that time the average per after which the rate was held more or less 


constant. 


well allowable was set at 250 bbl. per day. 
The per well allowable fluctuated from 
month to month, depending upon market 


The scheme of proration just described 


remained in effect until April 1939, when 
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- demand and pipe-line capacity, and for a 
period during February 1939 it was in- 
creased to a maximum of 375 bbl. per well 
_ per day. This was reduced to 300 bbl. per 
_ day the following month and remained at 
_ this amount for several months. As more 
wells were completed and the market 
~ demand supplied, allowables per well were 
gradually reduced until December 1941, 
_ when the allowable was approximately 165 
bbl. per day. 

The trend of production during the 
period of development is illustrated in Fig. 
_ 6. The total field production was allowed to 
4 increase with development until it had 
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reached approximately 21,000 bbl per day, 
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Fic. 6.—MOoONTHLY AND CUMULATIVE PRODUCTION, BOTTOM-HOLE PRESSURE, AVERAGE GAS-OIL 
RATIO AND NUMBER OF PRODUCING WELLS. 


the method of allocation was based on 
acreage times reservoir pressure. This was 
accomplished by measurement of reservoir 
pressures in-key wells at stated intervals 
under the supervision of the Arkansas Oil 
and Gas Commission; results were then 
contoured on a map and each well’s pres- 
sure determined. The estimated pressures 
and acreage units assigned to individual 
wells then formed the basis for each well’s 
share of the field allowables. It was antici- 
pated that this method of proration would 
be more satisfactory than the one pre- 
viously used, but under the existing con- 
ditions it had very little effect on the 
allowables assigned to individual wells 
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because the pressures over the field did not 
vary any considerable amount. However, 
if a certain area was receiving too great an 
allowable, which, in turn, caused the bot- 
tom-hole pressures to be lowered more 
rapidly than in other parts of the field, this 
area automatically received a cut in allow- 
able tending to equalize the bottom-hole 
pressures throughout the field and minimize 
the amount of drainage across lease lines. 
As both plans of allocation in the Mag- 
nolia field placed considerable emphasis on 
acreage, they served to encourage uniti- 
zation of small tracts into 4o-acre drilling 
units, even though the Oil and Gas Com- 
mission had other machinery set up to pro- 
vide for this unitization. 

The original bottom-hole pressure was 
found to be 3465 lb. at 7100 ft. subsea. The 
results of subsequent periodic measure- 
ments are shown in Fig. 6. As of December 
1941, the bottom-hole pressure had declined 
a total of 336 lb.; that is, to 3129 lb. per 
sq. in. The cumulative production for the 
same interval amounted to 18,377,000 bbl., 
from 116 oil wells. Based on these figures 
for the reservoir, a productivity of 54,694 
bbl. of oil produced per pound drop in 
pressure has been calculated. In recent 
months, however, the productivity of the 
reservoir has increased. From February 20, 
1941, to July 15, 1941, the productivity 
averaged 65,500 bbl. of oil per pound drop. 
More recent indications are that its rate of 
productivity will be continued or may still 
further increase. These data, although not 
conclusive, indicate the reaction to with- 
drawals of the various factors affecting the 
productivity of the reservoir and serve to 
show the ability of the reservoir to sustain 
production. The increase in productivity 
probably is due to a better balancing of 
pressures throughout the field since com- 
plete development, and a _ consequent 
spreading of withdrawals over the entire 
reservoir. 

The original gas-oil ratio observed on the 
discovery well averaged approximately 


700 cu. ft. per bbl. but increased throughout 
the succeeding months to 1150 cu. ft. per 
bbl. by January 1939. With the completion 
of additional wells the average ratio de- 
clined to approximately 850 cu. ft. per bbl. 
and has fluctuated between this amount 
and 9gso cu. ft. per bbl. The present ratio 
for the field is 889. Based upon the rela- 
tively small decline in bottom-hole pres- 
sures and the stationary position of the 
average gas-oil ratio of the field, it may be 
concluded that the Magnolia field as a 
whole is being controlled according to the 
better principles of conservation. Even 
though the oil accumulation is overlain by 
a large gas cap, there has been no appreci- 
able change in the average gas-oil ratio, 
and it appears that the field is being pro- 
duced at an efficient if not an optimum rate 
of production. 

The strict control exercised by the 
Arkansas Oil and Gas Commission over the 
gas-oil ratios, with its rigid penalties for 
wells that exceed the gas-oil ratio of 2000 
cu. ft. per bbl., has stimulated the use of 
remedial measures to correct excessive 
ratios. Judging from the record of bottom- 
hole pressures and the performance of the 
wells, it is probable that the field has 
benefited by the presence of a strong water 
drive, which should serve as an unlimited 
source of energy and, if controlled properly, 
will increase the recoveries from the field. 


Disposal Facilities, Oil and Gas 


The Magnolia field is served by six pipe 
lines, which take all of the crude produced 
in the field. All of the gas is processed in a 
gas plant in the central part of the field, 
which handles an average of 17,000,000 cu. 
ft. per day. After passing through the plant, 
approximately 12,000,000 cu. ft. is sold for 
commercial use and the rest of the gas is 
returned to the operators in the field for 
their use or for use as fuel in the plant. 
This plant is designed to carry a maximum 
capacity of 20,000,000 cu. ft. per day. It is 
of the high-pressure, absorption type and 
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operates at about 200 lb. pressure. The 
gasoline and butane content of the gas 
averages 3.10 gal. per 1000 cu. ft. The yield 
of the plant, therefore, is approximately 
52,000 gal. per day, of which 30,000 gal. is 
natural gasoline and 22,000 is butane. The 
products of the gasoline plant are sold to 
the trade in railroad tank cars. 


Economics 


The cost of drilling wells in the Magnolia 
field approached the average for wells of 
this depth in this type of formation. The 
earlier wells, which of necessity were of an 


exploratory or semiexploratory nature and 


therefore entailed a larger amount of 
coring and testing, as well as the larger 
casing scheme, cost in the vicinity of 
$75,000 to $80,000. As drilling proceeded 
and contract prices were lowered because of 
the familiarity of the various drilling com- 
panies with the formations to be pene- 
trated, the average cost of completing a 
well to tanks was reduced to approximately 
$65,000, even though some operators were 
still utilizing the larger casing scheme. 


Later, wells utilizing the smaller casing 
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scheme were drilled and completed to the 
tanks for approximately $55,000. With the 
allowables as they existed during the period 
of drilling, and depending upon the size of 
the casing scheme chosen by the individual 
operator, pay-outs of from 1 to 1} years 
were possible. During the early life of the 
field the posted price of crude oil was 
approximately 93¢ per barrel. With the in- 
creased demand for crude oil, prices have 
now been raised to $1.06 and $1.08, 


dependent on the gravity of the oil. The 


maximum posted price at the time of 
writing is $1.08 for 40° A.P.I. oil, with 
stipulated reductions of price as the gravity 


_ of the oil decreases. 


RESERVES 


The cumulative field production from 
March 1938 through December 1941 is 
approximately 18,377,000 bbl., based on 
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figures furnished by the Arkansas Oil and 
Gas Commission. Taking the formation 
characteristics mentioned earlier, of 18.5 
per cent average porosity, 20 per cent 
connate water and 34 per cent shrinkage, 
and an assumed recovery factor of 60 per 
cent, it has been estimated that the original 
reserves were about 180,000,000 bbl. Based 
on these figures, the estimated recovery per 
acre-foot is about 455 bbl. However, there 
is considerable reason to believe that these 
figures are. conservative, inasmuch as 
ample allowance has been made for con- 
nate water and shrinkage. In view of the 
high permeability, and an efficient water 
drive, recoveries as high as 555 bbl. per 
acre-foot are now considered possible, 
which would increase the estimated original 
reserves tO 220,000,000 bbl. From these 
figures, it may readily be seen that more 
than 90 per cent of the production to be 
obtained from the Magnolia field is yet to 
be produced. 

Because of the type of reservoir and the 
water drive, as indicated by pressure 
performance as well as the encroachment 
of water into the flank wells, it is anticipated 
that some wells will be forced to employ 
artificial lift early in their productive life, 
and subsequent abandonments will take 
place as the production continues. The 
first abandonment of a producing well 
in the Magnolia field occurred during 
August 1941. This well, which was on the 
southwest flank and had produced water 
since completion, had declined until it 
was producing 125 bbl. of salt water and 
6 bbl. of oil daily by gas lift. According to 
the latest reports available, 16 wells in the 
Magnolia field are producing a total of 
2392 bbl. of salt water per day, in amounts 
varying from 3 to 760 bbl. per well. 
Salt-water disposal in this field has not 
yet become a serious problem, and no 
disposal facilities other than surface pits 
have been provided. The field is of such 
magnitude that, if conditions remain as 
they have been, it is reasonable to expect 
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that the flowing life of the majority of the 
wells will be from to to 15 years, and that 
the productive life of some of the wells 
will extend over a period of from 25 to 
30 years, or longer. 
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Caliper Logging 


By C. P. Parsons,* Mrmper A.I.M.E. 
(New York Meeting, February: 1942) 


ABSTRACT 


Caliper logging is a practice of measuring 
the variations in the diameter of the open hole 
_ in a well. This information is useful for many 
purposes, among which are: Determining the 
volumetric capacity of the portion of open hole 
to be cemented; the amount of gravel to be 
used for gravel-packing a well; the size and 
location of seat for a packer to be placed in a 
well; studying the effects of nitroglycerin shots; 
studying the effects of acidizing; studying the 
cause of drill-pipe failures; studying drilling 
technique; geological correlations. This is a 
new practice in oil fields and is eliminating 
_ considerable guesswork. 


INTRODUCTION 


Caliper logging of the open hole in oil 
_ wells, recently introduced and now showing 
initial results in many sections of the 
country, is providing information that is 
_ filling a long-felt need in oil-well cementing 
and in numerous other oil-field practices. 
Briefly, it measures the variations in 
diameter of the open hole in a well. This 
direct physical measurement of the strati- 
graphic profile has considerable value for 
subsurface interpretations by the geologist, 
engineer, driller and others charged with 
the responsibility of properly completing 
and repairing oil and gas wells. 
F The caliper shown in Fig. 1 is run into 
a well in closed position. The four arms are 
{ released when logging is to start. These 
arms are independent of each other. As the 
3 calipers are pulled upward through the 


b 


; open hole, the arms are like nimble fingers 


Manuscript received at the office of the Institute 
Jan. 29, 1942. Issued in PETROLEUM TECHNOLOGY, 


2. : 
pay 204 President, Halliburton Oil Well Cementing 


a Duncan, Oklahoma. 


= 
eo 


feeling the changing profile of the hole. 
This mechanical action is in turn converted 
into an electrical circuit, which is connected 
to a recording mechanism at the surface. 


| 


b 
Fic. 1.—OPpEN-HOLE CALIPER. 
a. Lowered into well in closed position. 
b. Arms released. Readings are made while 
caliper travels upward. Direct recording is 
made at surface, in inches. 


The recording of the diameter of the hole is 
directly in inches. 
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Fic. 2.—CALipER LoGs. 


Fig. 2 shows two caliper logs. The placing 
of the two logs alongside each other 
indicates how these physical measurements 
can be used for geological correlations, but 
the logs were obtained for other primary 
purposes. 

The log on the left of Fig. 2 was taken in 
a well in West Texas for the purpose of 
determining how much cement would be 
required to fill the annular space up to a 
certain level behind a string of casing to © 
be run into the well. If the open hole were 
the same size as the bit by which it was 
drilled, only 250 sacks of cement would 
be required. The caliper log showed that 
1100 sacks would be required. This is an 
extreme case, because the salt section is 
one of the most easily enlarged types of 
formation. It was important to know how 
much cement would be required to reach a 
certain height, because casing had collapsed 
in a near-by well owing to insufficient 
filling with cement. A formation below the 
intended level of the cement either caved or 
shifted in some way to collapse the casing. 
The amount of cement used in that well 
was 375 sacks, being 250 sacks based on bit 
size, plus 50 per cent added for irregularities 
in the open hole. As stated, the caliper log 
on the next well showed r10o sacks. 

The log on the right of Fig. 2 was taken 
in a well in New Mexico for the purpose of 
observing the enlargement of the salt 
section. 

Fig. 3 shows a composite log from a 
well in Oklahoma, embodying three types 
of logs taken in the same well. The physical 
values in the caliper log are correlated 
with the electrical and thermal values in the 
electrical and temperature logs. 

Figs. 4 and 5 are similar composite logs 
from Illinois and California. 


OIL-WELL CEMENTING 


Before the introduction of caliper log- 
ging, oil-well cementing had received 
considerable scientific development of 
equipment, materials and methods, but 
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ELECTRIC CALIPER TEMPERATURE 
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Frc. 4.—COMPOSITE LOG OF WELL DRILLED IN 
NOBLE FIELD, RICHLAND County, ILLINoIs. 
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there was considerable guesswork about 
the “landing field” for the cement in the 
bottom of a well. 

The volumetric capacity of the portion 
of a well to be cemented was always an 
unknown factor. It was customary to say 
that a string of casing of a certain size was 
to be cemented in a hole of a certain size. 
For example, 7-in. o.d. casing in a 93¢-in. 
hole. The size of the casing was actual, but 
the size of the hole was merely a reference 
to the size of the bit that drilled it. A 
similar reference was used when a plug- 
back job was being planned in the open 
hole below the casing. The amount of ~ 
cement to be used was calculated from a 
cementer’s engineering handbook, which 
was accurate, but the cement was pumped 
into a hole that was very inaccurate. 

While the cement was setting, we crossed 
our fingers, hoping that the size of the hole 
was near the size of the bit that drilled it. 
We were aware that the hole varied from 
the size of the bit in different types of 
formations, but we never knew how much. 
Sometimes a guessed amount of cement was 
added to the calculated amount with the © 
hope that it would take care of the un- 
knowns. That groping in the dark has been 
a weakness in oil-well cementing ever 
since the first sack of cement was put into — 
a well. 

Caliper logging eliminates that weakness 
by measuring the actual variations in 
diameter of the open hole in a well. From 
that information the actual volumetric 
capacity of the portion of the hole to be 
cemented can be determined accurately. 

The numerous caliper logs already taken 
in wells over an extensive area show that 
the difference between bit sizes and actual 
hole sizes is much greater than expected. 
In some wells the amount of cement calcu- 
lated according to bit size was only 25 
-per cent of the amount based on actual 
caliper measurement, which means that 
300 per cent more cement would be required 
to get the desired fill-up. The difference 
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varies in different wells, depending upon 
the amount of shale present, but logs taken 
in all areas show that shales usually wash 
out considerably beyond the bit size, while 
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Fic. 6.—CALIPER LOG MADE PREPARATORY TO 
GRAVEL-PACKING WELL. 


oil sands stand closer to bit size. Limes and 
other hard rocks hug the bit size. Shales 
drilled with a 97-in. bit have washed out 
to 22 in. and averaged around 13 in. One 
significance of this is that one sack of 
cement fills 4.1 lin. ft. behind 7-in. o.d. 
casing in a g7-in. hole, but fills only 
1.17 lin. ft. in a 13-in. hole. 

Since caliper logs show the actual 
volumetric requirements of cement, the 
information is helping considerably in 
solving the long debated question of where 
the cement goes when placed behind the 
casing in a well. 


CEMENTING LINERS IN OLD WELLS 


When a liner is to be cemented in the 
open hole below the casing, it is important 
to know the actual amount of cement 
required to fill the space behind the liner. 
The usual purpose of cementing such a 
liner is to shut off water or excess gas. 
The well is recompleted by perforating 
through the liner at levels that will produce 
pipe-line oil. Very often the space to be 
fiilled with cement behind a liner has been 
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Fic. 7.—COMPOSITE LOG EMBODYING A CURVE 
SHOWING RATE OF DRILLING. 
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enlarged beyond its original size by three 
influences: (1) erosion caused by the 
circulating fluid jetting through the bit 
while the well was being drilled; (2) 
shooting with nitroglycerin; and (3) 
erosion by oil, gas and water while the 
well was producing. 


GRAVEL PACKING 


A caliper log provides basic information 
about the volumetric capacity of the 
portion of a well in which gravel is to be 
placed. It also shows the profile of the hole. 
The profile is important because certain 


 shelf-like irregularities, if present, may 


have to be removed before full placement 
of gravel can be accomplished. Fig. 6 
shows a caliper log taken as a preliminary 
step to gravel-packing a well in California. 


ACIDIZING 


Caliper logs taken before and after 
acidizing show the effect of acid on the 
diameter of the hole. These logs show 
whether or not the acid is entering a thin 
streak of high permeability in a formation 


_ and not entering the portion of low perme- 


ability that really needs the acid. In 
wells requiring large acid treatments, but 
which do not respond satisfactorily, it 


_ may be helpful to apply successive smaller 


treatments and obtain intervening caliper 


_ measurements as a possible check on where 


the acid is going. If it appears that the acid 
is entering a relatively thin portion of the 


_ formation, the proper size and place for a 


ae 


squeeze packer can be located so that acid 


can be squeezed into the portion of low 


_ permeability. 


ms 


SIDE-WALL CORING 


A caliper log shows not only the profile 


of sands, limes, and other formations, but 
also the length of the mechanical core 


4 


‘takers required to reach from the coring 


2 to the wall of a formation. 


DRILL-PIPE FAILURES 


One of the major problems of drilling oil 
wells is failure of drill pipe through fatigue. 
Part of this problem is the excessive wobble 
of the drill pipe, which is caused by parts 
of the hole that are considerably larger than 
the size of the bit that drilled it. The 
extensive study that has been made of 
this problem has been concentrated mostly 
on the steel and the design used in the drill 
string, but there is an important relation 
between the drill string and the irregular 
size of the hole in which it is rotating. 
The calipers make possible the study of the 
enlarged parts of a hole that cause exces- 
sive wobble. 

Fig. 7 shows a composite log that also 
embodies a curve showing rate of drilling. 
This type of comparison may divulge some 
useful information in studies of drilling 
technique. 


SHOOTING WELLS WITH NITROGLYCERIN 


It has always been felt that an explosion 
of nitroglycerin in a well enlarges the 
borehole, but the extent of the enlargement 
has never been known. Caliper logs show 
not only the amount of enlargement but 
also its variations. This information is 
useful for studying the effectiveness of 
shots and different types of tamps. When a 
caliper log shows that the hole is enlarged 
only in some parts of the formation 
adjacent to the shot, it becomes apparent 
that those parts reacted differently from 
others. This lack of uniformity can be 
studied. 


DRILLING IN SALT SECTIONS 


This type of formation goes into solution 
when in contact with water in the drilling 
mud and thereby becomes considerably 
enlarged. A caliper log shows the extent 
of the enlargement. By successive changes 
in drilling technique when drilling in salt 
formations or cavey shales, and by suc- 
cessive caliper runs to determine the effect 
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of each change of technique, the results 
can be measured and the proper technique 
developed. 


PACKER SETTINGS AND FORMATION 
TESTING 


For many years all sorts of carefully 
machined packers with limited expansi- 
bility have been run in open holes, the 
diameters of which were unknown. Often 
the expansibility of the packer was suffi- 
cient to reach the enlarged hole but 
frequently it “did not hold,” for reasons 
that were unknown. It simply did not 
expand to fill the formation. The calipers 
are being used to measure and locate 
seats for packers. 


GEOLOGICAL CORRELATIONS 


Caliper logging shows the tops and 
bottoms of formations for geological 
purposes. The physical profile of a hole 
usually contains a continuous series of 
peaks and valleys which represent different 
formations. These are caused by the vary- 
ing reaction of different formations to 
the drilling bit and by the hydraulicking 
of the drilling fluid as it is jetted out of 
the bit. The size of the bit may remain 
constant, except for wear, but the diameter 
of the hole does not. 

Caliper logs made in several wells in an 
area provide stratigraphical information 
that can be correlated from well to well 
until a cross section of the area is obtained. 
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APPENDIX 


The following illustrations (Figs. 8 to 
17) were presented at the New York 
Meeting, Feb. 16, 10943, as ‘‘ Further 
Developments in Caliper Logging.” 
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Fic. 8.—TWwo SUCCESSIVE CALIPER LOGS 
TAKEN 24 HOURS APART, SHOWING EFFECT OF 
EROSIVE ACTION ON DIAMETER OF HOLE IN 
CHAMBERS County, TEXAS. 
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Fic. 9.—TWo SUCCESSIVE CALIPER LOGS TAKEN 30 DAYS APART, SHOWING EROSIVE EFFECT OF MUD 
CIRCULATION ON DIAMETER OF HOLE IN Dimmirr County, TExas. 
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HOLE SIZE IN INCHES 
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DRILLED WITH 9 74-INCH BIT AND UNDER-REAMED 
WITH 1214-INCH REAMER, KERMAN FIELD, 
CALIFORNIA. 
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PHYSICAL PROFILES OF PRODUCING FORMATION 
IN Hocktry County, TEXAS, BEFORE AND 
AFTER JETTING WITH ACID. 

The first caliper log fshows a sheath of 
cement covering most of the producing forma- 
tion and the acid was applied to remove the 
sheath. 
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Fic. 12.—LoG FOR SELECTION OF PROPER 
PLACE TO SET SURFACE CASING IN PARADIS 
FIELD, SOUTHERN LOUISIANA. 

It is obvious that surface casing should not be 
set above 1400 ft. nor between 1900 and 2350 ft. 
It also shows amount of cement necessary to fill 
the space behind the surface casing. The proper 
setting and cementing of the surface casing is 
tremendously important throughout the entire 
Gulf Coast as a protection against cratering 
when a well blows wild, owing to,the many 
high-pressure gas sands in that area. 
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Fic. 13.—CALIPER LOG TAKEN TO 
DETERMINE AMOUNT OF CEMENT TO 
FILL SPACE BEHIND LINER, COALINGA, 
CALIFORNIA. 
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Fic. 14.—PHYSICAL PROFILE OF WILDCAT WELL DRILLED IN Hort County, Missouri. 
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Fic. 16.—PHYSICAL PROFILE AT TOP OF SALT 
DOME, POTASH FIELD, SOUTHERN LOUISIANA. 


Fic. 15.—CALIPER LOG RUN TO STUDY 
‘“SHOULDERS”’ AT POINTS WHERE BIT SIZES WERE 
CHANGED, Moore FIELD, TEXAS. 
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Determination of Oil-well Capacities from Liquid-level Data 


By Cartes C. Ropp,* Junior MemBer A.I.M.E. 


(New York Meeting, February 1942) 


ABSTRACT 


Prior to 1938, proration procedure in Kan- 
sas required the physical testing of wells in 
order to set up a basis for allocating production. 
Subsequently the use of liquid-level data and 
bottom-hole pressure data was authorized on 
certain types of wells as a basis for calculating 
well capacities, thereby permitting wells to be 
tested at low rates and with small volumes 
of production. 

This paper gives some attention to the 
equipment used for obtaining liquid-level data 
but in general it is devoted to the theoretical 
and physical factors involved in well testing 
by drawdown methods.. These tests are divided 
into two classifications: (1) liquid-level data 
used directly to calculate capacities, and (2) 
liquid-level data and liquid-level measuring 
equipment used in connection with other data 
to determine bottom-hole pressure. Equations 
and calculations for both types are shown. 

Well capacities calculated from fill-up data 
have not been used generally but offer a simple 
means of testing some wells. Theoretical factors 
and calculations for such tests are shown. 


In the state of Kansas, proration laws 
required that the ‘ability of a well to 
produce” be given consideration in state 
allocation orders and for many years this 
was the only factor used in prorating the 
allowed oil. The “ability of a well to 
produce” was the quantity of oil that 
could be obtained from a well in a pre- 
scribed period, usually 24 hr. Early in 
the history of State-regulated proration, 
Kansas operators realized that, unless 
some restriction were placed upon equip- 
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ment, the competition between producers 
to obtain large well “potentials” might 


result in a race to install the largest 


pumping equipment. Consequently, restric- 
tions were placed upon the size of tubing 
and length of pump stroke that could be 
used in pumping wells during potential 
tests. Later, restrictions were placed also 
upon the size of tubing and chokes that 
could be used in flowing walls. 

Despite the restriction setup, better 
pumping equipment was designed and 
installed, pumps were improved, and 
various devices were invoked to obtain high 
rates of production for short periods of 
time. By 1937 pumping cycles of forty to 
forty-five 54-in. strokes per minute were 
not uncommon, and numerous wells had 
produced at the rate of 3500 bbl. per day 
for short periods. Such production was 
far beyond any rate that could be long 
sustained. Equipment necessary to take 
“potentials” was several times larger 
than that needed for normal producing 


purposes, and repairs and replacements 


required by the high pumping speeds were 
excessive. Also, many operators suspected 
that the high rates of production main- 
tained during ‘“‘potential’? tests were 
conducive to early water encroachment. 
By ‘1938 large-scale physical testing of 
wells in Kansas ended, the use of the 
bottom-hole pressure gauge had become 
common, engineers and operators were 
becoming familiar with the term “pro- 
ductivity index,” and bottom-hole pressure 
was being used as a factor in allocation 
in many areas. There were many draw- 
backs, however, to large-scale use of 
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bottom-hole pressure gauges for deter- 
mining well capacities, although numerous 
operators had used such equipment to 
obtain engineering data and, from a 
technical standpoint, had proved that the 
use of the equipment was feasible. 


FLUID-LEVEL MEASURING EQUIPMENT 


In 1937, representatives of the Deptho- 
graph Company conducted experiments in 
Kansas with equipment that had been used 
in California to obtain data for determining 
well capacities. This equipment consisted 
essentially of: (1) a pressure chamber for 
releasing a charge of compressed air or 
gas into the annulus between tubing and 
casing, thereby setting up a wave front that 
would be reflected by the liquid surface 
as well as by fixed objects or reflectors in 
the well; (2) a diaphragm for detecting 
wave reflections; (3) apparatus for timing 
and recording the reflections. At that 
time measurements were dependent upon 


_ velocity calculations and correlation be- 


tween these and fixed objects in the wells, 
such as tubing catchers and liner tops. 


_ Although the method had been quite 


successful in California it was not con- 


sidered suitable for requirements in Kansas, 


for several reasons, among them the 


following: 
1. Most wells in Kansas did not produce 


sufficient gas to maintain a homogeneous 


mass in the annulus above liquid level; 
velocity computations accordingly were 
complicated. 

2. Few wells were equipped with tubing 
catchers or objects that could be used for 


correlation and in most wells liquid levels 


would have been above such objects had 


they been used. 


| 


me 
; 


3. Velocity computations were not con- 
sidered accurate enough for official use by 
proration engineers. 

It was known that reflections from 
tubing couplings could be obtained and 
as a result of the experiments in Kansas 
it was decided to make tubing the basis 
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of measurement and modify equipment 
accordingly. 

While the Depthograph Company was 
developing equipment to determine depths 
to liquid levels in oil wells, the International 
Geophysics Company of California devel- 
oped an instrument—the Echometer— 
using a cartridge for setting up a wave 
front, a Tucker hot-wire microphone for 
detecting wave reflections, and an elec- 
trically controlled, direct-recording appa- 
ratus for obtaining a record of the wave 
reflection from tubing collars and liquid 
levels. 

During the early part of 1938 a series of 
tests was conducted in Kansas with an 
Echometer. Although the tests brought out 
some of the deficiencies of equipment and 
methods, they established the practicability 
of using tubing collars as a basis of measure- 
ments, and the feasibility of testing Kansas 
Arbuckle dolomite wells by liquid-draw- 
down methods. In the latter part of 1938, 
the Kansas Corporation Commission gave 
official sanction to the use of Depthograph 
and Echometer equipment for testing 
certain types of wells. The use of bottom- 
hole pressure gauges also was approved 
and, later, a method, known as the “back- 
pressure method,” for determining bottom- 
hole pressures from liquid levels and other 
data was included. 

A third instrument, called the Sonic 
meter, for determining depths to liquid 
level in wells, was developed by the Gulf 
Oil Corporation. This instrument is elec- 
trically controlled; an ordinary blasting 
cap is used to initiate a wave front, a 
carbon-button microphone picks up reflec- 
tions from tubing collars and the liquid 
level, and an oscillograph transmits the 
reflections to a camera recording device. 

The development of liquid-level meas- 
uring equipment provides a ready means 
of measuring the liquid drawdown of a 
producing oil well. All of the instruments 
can, under proper conditions and within 
varying limits, determine the number of 
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tubing couplings between the wellhead 
and the liquid level. Knowing the length 
of the tubing joints, it is then a simple 
matter to compute the distance to the 
level of liquid in the annulus. The relation- 
ship of these data to bottom-hole pressure 
and to well testing involves numerous 
factors. 


THEORETICAL AND PHYSICAL FACTORS 
IN WELL TESTING 


“Potentials”? determined from bottom- 
hole pressure or liquid-level measurements 
are based on a straight-line relationship 
between pressure at the bottom of the well 
and the rate of production. Under certain 
conditions, liquid levels are proportional 
to pressures and the height of the liquid 
column may be substituted therefor. 
Well tests utilizing the relationship between 
pressure, or liquid level, and production 
rate eliminate the necessity for high rates 
of production. Tests taken in this manner 
have commonly been referred to as draw- 
down tests; that is, a drawing down of the 
pressure or liquid level by increasing the 
rate of production. 

When the drawdown of pressure or liquid 
level is directly proportional to liquid 
production, the pressure-flow relationship 
may be expressed by a constant, commonly 
called the ‘‘productivity index,” which is 
usually expressed in barrels per day per 
pound reduction in bottom-hole pressure, 
or barrels per day per foot drawdown. 

In all but a few of the tests made in 
several thousand wells in Kansas the 
relationship between pressure and liquid 
production approximated a straight line 
between the limits of the production rates 
obtained. Numerous wells, with liquid 
capacities up to 2000 bbl. per day, have 
been tested to near capacity without 
deviating from the straight-line relation- 
ship, and tests made on wells producing 
as much as 2800 bbl. per day show no 
deviation (Fig. 1). Many wells have shown 
exceptionally large indicated capacities 


when drawdown data were extrapolated 
to zero bottom-hole pressure, and the 
accuracy of such indicated capacities has 
been questioned. Facilities for obtaining 
comparative data between drawdown and 
physical tests at rates above 3000 bbl. per 
day have not been available and for this 
reason, and others, it was considered 
advisable to set a maximum rating of 
3000 bbl. for wells tested in Kansas by the 
drawdown method. 

The straight-line relationship between 
pressure and producing rate may be 
expressed algebraically as follows: 


7. 
C= prea [1] 


where: 

C = productivity index factor, bbl. fluid 
per day per lb. pressure drop. 

P, = static reservoir pressure, lb. per 
sq. in. 

P, = equilibrium bottom-hole pressure, 
Ib. per sq. in. at stable flow rate Q. 

Q = production rate, bbl. fluid per 24 hr. 

Then: 


ORES el es [2] 
Also: 
= Qra.= Or 
ow [3] 
where: 


Q, = oil-production rate, bbl. per 24 hr. 
at pressure P. 
Q2 = oil-production rate, bbl. per 24 hr. 
at pressure Pp». 
From this equation the well capacity 
may be expressed as: 


Onmax = CPi + O1 = CP,+ Qe, etc. [4] 


Thus the factors needed for determining 
a well’s capacity are the stable pressures” 
at two producing rates, or the static 
pressure and stable pressure at one rate. 
For accuracy in testing, the former is 
preferred. 

The components of bottom-hole pressure 
are: (1) the pressure due to the weight of 
the liquid column in the annulus, (2) the 
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pressure due to the weight of gas in the 
annulus and (3) the pressure at the well- 
head. Algebraically: 


Po, = hd + Py + Per [5] 
where 
Pn = bottom-hole pressure, lb. per sq. in. 


h = height of liquid column, ft. 
d = mean column weight of liquid, per 
ft. per sq. in. 
P, = pressure due to weight of gas column, 
Ib. per sq. in. 


P., = pressure at wellhead, Ib. per sq. in. 


TEstTs FROM Ligump LEVELS ONLY 


In certain types of wells, notably 
Arbuckle dolomite wells in Kansas, operated 
under controlled condition, the density 
of the liquid column in the annulus between 
tubing and casing remains constant at 
varying rates of production. In such wells 
the change in pressure due to the weight 
of the gas column becomes negligible and 
the wells usually can be produced with 
zero casinghead pressure. Under such 
conditions, factors 2 and 3 in Eq. 5 may be 
neglected and bottom-hole pressure con- 
sidered proportional to the height of the 
liquid column. Then: 


ee Vi 
One sth [6] 
C, = productivity index, bbl. per day per 
{t. drawdown. 
Q; = production rate, bbl. liquid per day. 
h = distance from wellhead to static 
liquid level, ft. 
h, = distance from wellhead to liquid 
level at production rate Q,, ft. 
and 
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part of the liquid in the annulus preventing 
the density from remaining constant. 
Under producing conditions oil will tend 
to displace the water until a stable condi- 
tion is reached and only oil remains in the 
annulus. The well must be tubed to the 
producing formation, of course, so that 
water will not accumulate below the tubing. 
When the static level is not used to deter- 
mine a well’s capacity to produce it 
becomes necessary to determine the liquid 
level in the well at two producing rates. 
Then: 


eOr = 0; 
OSS ee [8] 


where /; and hy are, respectively, the 
distances in ft. to the stable fluid levels at 
rates Q; and Qs. 

Then: 


One = Ci(L — hy) + QO; = C(L — he) 
+ Qe, etc. [9] 


In general, tests determined from liquid 
levels alone have been satisfactory on 
wells producing negligible quantities of gas 
where a liquid of constant density can be 
maintained in the annulus. Most Kansas 
Arbuckle wells produce no free gas and 
saturation pressures usually are less than 
roo lb. per sq. in. As drawdown tests 
usually are taken at restricted rates, 
pressures seldom are reduced so much that 
appreciable gas is released into the annulus. 
In order to minimize difficulties met when 
making tests, Kansas regulations require 
that wells be tubed to bottom during 
official tests. Sample data and calculation 
for a test utilizing liquid-level data only 


Omax = Ci(L — hk) | [7] are shown in Fig. r. 


where 

_ L = depth from wellhead to top of produc- 
ing formation, ft. 

‘The use of static liquid levels has not 

been found satisfactory in most places 

because many wells produce water and, 

under static conditions, water constitutes 


} 


BACK-PRESSURE METHOD 


Wells producing considerable gas with 
the oil normally have a varying liquid 
density at different rates of production 
and normally are produced with some 
pressure at the wellhead. The height 
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of the liquid column is seldom proportional 
to the bottom-hole pressure; consequently 
it cannot be used directly in computing 
the productivity index and consideration 


| 
Pressure-gauge data 
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cat Liquid-level data conver 
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Fic. 1.—COMPARATIVE PRESSURE-GAUGE AND 
LIQUID-LEVEL TEST SHOWING STRAIGHT-LINE 
RELATIONSHIP TO 2800 BARRELS. 


must be given to all the factors in Eq. 5, 
either by measuring the pressure directly 
with a bottom-hole pressure gauge or by 
determining the three constituents of 
bottom-hole pressure separately. These 
can be determined with reasonable accu- 
racy from liquid-level and surface data by 
the back-pressure method. 

Casing pressures can be obtained directly 
by use of suitable gauges. The determina- 
tion of the pressure due to the weight of 
the gas column involves the measurement 
of the specific gravity of the gas by labora- 
tory methods or, under certain conditions, 
empirically. One service company has 
developed an empirical method of deter- 
mining specific gravity of the gas from 
the velocity of the wave used to determine 
the liquid level. The method has given 
satisfactory results under some conditions 
but may cause errors when it is necessary 
to use a compressor to maintain required 
pressures at the wellhead. ; 

According to C. P. Walker, in U. S. 
Patent No. 2161733, knowing the pressure 
at the wellhead and the specific gravity 
and temperature of the gas in the annulus, 


the pressure at the liquid surface may be 
computed from the following equation: 


SD 


a ei iE; 
ee Dil se Pees 


Logio Ps = 


where: 

P, = absolute pressure at bottom of gas 
column (top of liquid surface), lb. 
per sq. in. 

S = specific gravity of gas. 

D = length of gas column, ft. 

T = mean temperature of gas, deg. F..abs. 

P, = casinghead pressure, lb. per sq. in. 
abs. 

By control of the casing pressure, 
many wells can be produced without an 
appreciable quantity of liquid in the 
annulus. In such wells the effect of the 
liquid column becomes negligible and 
bottom-hole pressure may be determined 
from casing pressure and gas-column 
pressure. However, where it is impossible 
or impracticable to lower the liquid level 
to the pump or tubing perforations, con- 
sideration must be given to the height of 
the liquid in the annulus. 

The determination of the pressure due 
to the weight of the liquid involves the 
establishment of two or more stable liquid 
levels, while maintaining a constant rate 
of production, by changing the casing — 
pressure, either by permitting the well to 
build up pressure or by using a compressor. 
In this manner casing pressure is sub- 
stituted for liquid pressure and, by dividing 
the change in pressure at the liquid surface 
by the change in liquid level, the column 
density may be determined. The average 
density will normally remain constant, 
if the production rate is constant. The total 
pressure of the liquid column may be com- 
puted by multiplying the column density 
by the height of the column above the 
desired datum, which must be at or above 
the tubing perforations. Any change in 
annular area may affect the column 
density of the liquid and a liner in the well 
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may necessitate a separate determination 
for this section of the liquid column. 

Adding the total liquid-column pressure 
to the pressure determined by Eq. 10 gives 
the bottom-hole pressure at that particular 
rate of production. When the bottom-hole 
pressure has been determined for two or 
more’ stable rates of production, the well 
capacity may be computed from Eq. 3 
and Eq. 4 (Fig. 2). 

Bottom-hole pressure tests usually 
require considerably more time than deter- 
minations of liquid levels. When bottom- 
hole pressure gauges are used it is difficult 
_ to determine when stabilization of flow has 
occurred and tests frequently are extended 
for some hours to assure reliable data. 
The use of bottom-hole pressure gauges 
in pumping wells requires pulling and 
rerunning rods, and occasionally tubing, 
before and after the tests, thereby involving 
considerable expense. Also, even under the 
most favorable conditions, the gauges are 
subject to damage from the shocks and 
vibration of a pumping well, and occa- 
sionally tests must be repeated. 

Determination of bottom-hole pressure 
by the back-pressure method sometimes 
requires a compressor to maintain casing 
pressure, and when the well itself builds up 
pressure a regulating valve is necessary 
to maintain a constant pressure. The 
liquid-level measuring equipment used for 
back-pressure tests is essentially the same 
as for other tests except that it must be 
designed for high pressures. 

Back-pressure and pressure-gauge tests 
require extreme care, both in obtaining 
_ data and in the interpretation and analysis 
of results. It has been found that, in certain 
types of wells, conditions arising through 
acidizing, and the attendant loading of the 
well, may temporarily affect the normal 
pressure drawdown, causing the test data 
to reflect an erroneous index. 


TESTS FROM FiLt-uPp DATA 
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on a well. Although the method has not 
been widely used, and sometimes does not 
give satisfactory results, many wells 
that produce little gas and ordinarily can 
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depressing liquid level from D 10, 
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2.—GRAPHIC ILLUSTRATION OF BACK- 
PRESSURE METHOD OF DETERMINING BOTTOM- 
HOLE PRESSURE. 
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be tested by the liquid-drawdown method 
can also be tested by use of fill-up data. 

The theoretical factors in the procedure 
for determining capacities from fill-up 
data were expressed by Muskat® in 1936 
as follows: 


where: 

well capacity, cu. ft. per min. 

A = area of pipe or annulus, sq. ft. 

T = time between H, and H, min. 

H, = liquid height above formation at 
static level, ft. 

H, = liquid height above formation at 
zero time, ft. 

H = liquid height above formation at 


co) 
Il 


Liquid-level measuring equipment pro- 


; vides a means for obtaining fill-up data 5 References are at the end of the paper. 
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From which it follows that: 


A H, — H. 
Cos Dee Herat 


[12] 
Cz = constant equivalent to productivity 
index expressed in cubic feet per 
minute per foot drawdown. 
To convert Eq. 12 into barrels per day 
per foot drawdown, the following factors 
must be introduced: 


7:48 X 24 X 60 X 2.3 A 


ie 42 X 144 i 
H, — Hi, 
X logio WAT [13] 
~ 4.tA 1 H, — H, 
= "7 len A [4 
When A = area of pipe or annulus, sq. in. 
C, = productivity index, bbl. fluid 
per day per ft. drawdown. 
Then: 

Qmax = CH, [15] 
The determination of H,—the static 


liquid level—can be made graphically 
by plotting H, — H against T (time in 
minutes) on semilogarithmic paper with 
H,—H on the log scale and time in 
minutes on the arithmetic scale. Different 
assumed values of H, must be used until 
a straight-line relationship is obtained. 
The value of H, that gives a straight line 
is, theoretically, the true static liquid 
level. In 60 per cent of the tests the 
straight-line relationship could be obtained 
and the calculated capacities closely 
approximated the capacities determined 
from pumping drawdown tests. 

After a straight-line relationship is 
determined and the true value of H, is 
obtained, the productivity index can be 
calculated by using any two points on the 
straight-line curve in Eq. 14. The produc- 
tivity index can be determined also 
graphically by the following relationship: 


Cie MRA Kids [16] 


When: : 

K = linear equivalent of one cycle on the 
log scale, expressed in minutes on the 
arithmetic scale. 

R = slope of line. 

Theoretically, liquid-level and time 
measurements sufficient to establish three 
points on the graph should be enough to 
determine the straight-line relationship 
and well capacity. However, it has been 
found desirable to obtain a comparatively 
large number of data to ensure maximum 
accuracy. Muskat has pointed out also 
that measurements should not be taken 
very close to the equilibrium value of H, 
because small errors in H will give rela- 
tively large errors in the calculated value 
of C; or Q. 


TABLE 1.—Sample Data and Calculations, 
Official Kansas Drawdown Test 
LIQUID-LEVEL DaTA ONLY 


Production Data 


Production 
Depth to re : 
Period] Hours | Liquid, Rate, 
auge t. Liquid, bien Bbl. 
Bbl. Goat 
I 3 1,143 92.70 2 742 
2 3 952 66.00 528 
3 3 850 50.87 407 
Well Data 
Producing formation............ Arbuckle dolomite 
Well depth: 8.2 ive focawua bh eeciteo mam meres 3,284 
Depth to top of producing formation, ft...... 3,272 


ae size, inches 0. 


epee to eeuing Seat, fhuiws Pies eee 

ATID BLES, Phd A ce nie cco wyisteR eke cin arsenal 

fon of © hha, ft nc cei ceie es cakreche Oemies 
Number of bie joints 105 
Average Ng iy of tubing’ £6.40 sa. sort oars 3859 

Pump 6186, Ts isc asc store pire <tc se een ne 
Depth of Pain ERNIE This a eats eee hae 3,267-3, are 

Calculations 
Productivity index (low-high rates) 

742 — 407 _ 

1143 — 850 ~ EEGs 
P 8 — 407 

P.I. s Bota cali t 

(low-intermediate rates) Cea TT 1.186 


1.143 + 1.186 
z 


Average P.I, = = I.165 


Indicated liquid capacity 
= (3272 — 850) X 1.165 + 407 
= 3220 bbl. per day 
Well rating = 3000 — (2 percent of 3000) 
= 20940 bbl. per day 


o 
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Data on a fill-up test and the results of 
plotting the data on a semilogarithmic 
chart are shown in Fig. 3 and Table 2. 


TABLE 2.—Data and Caltulations, Fill-up 


Test 
H,— H 

‘ Depth to] Liquid 

Time | Liquid, | in Hole, 
Ft. Ft. He= | He=) He= 
2790 2780 2786 
7 (0) # 722 2,581 209 199 205 
3/=25 702 2,001 189 179 185 
6’—55”" 681 2,622 168 158 164 
tr’—55"" 659 2,644 146 136 142 
O55" 640 2,663 127 TL7 123 
26-55" 609 2,604 96 86 92 
41-55) 576 2,727 63 53 59 
56’-55 556 2,747 43 33 39 


Casing (7 in.) 24 1b. bottomed at 3303 ft. 
Total depth, 33109 ft. 
Tubing (3 in.) 9.30 lb. upset. 
Area of annulus, 21.91 sq. in. 
Calculations (Hs = 2786): 
4.1 X 21.91 205 
C = ——— Login —= 1.138 
56.9 21039 : 
Capacity = 1.138 X 2786 = 3170 bbl. per day 
(Capacity determined by drawdown test was 3317 bbl. 
per day.) 


RULES FOR OFFICIAL DRAWDOWN TESTS 
IN KANSAS 


Fluid-level Tests 


For the initial test of a well, liquid levels 
at three stable rates of production must 
be determined. The lowest rate of produc- 
tion must be at least 5 bbl. per hour; the 
intermediate and high rates must be at 
least 10 and 15 bbl. per hour, respectively. 
A spread of to bbl. per hour between high 
and low rates and 4 bbl. per hour between 
any two rates is required. (Exceptions are 
made for wells with capacities of less than 
30 bbl. per hour.) Stabilization of the liquid 
level, within a limit of 5 ft. per hour, is 
required for each production rate and the 
well must be gauged for 3 hr. at each rate 
after stabilization is reached. 

The productivity indices between the 
low and high rate and the low and 
intermediate rates are determined and 
the average of the two used to compute the 
capacity. (A retest may be required if the 
difference between the indices is more than 


Se) 


10 per cent of the higher one.) If the calcu- 
lated capacity is less than 3000 bbl. of 
fluid per day the well is given a rating equal 
to the calculated capacity if no water was 

300 
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Fic. 3.—DETERMINATION OF STATIC LIQUID 
LEVEL (H,) FROM FILL-UP DATA. 


produced. If water was produced the rating 
is reduced by the percentage of water 
produced during the highest rate of produc- 
tion. If the calculated capacity is more than 
3000 bbl. per day the well is given a rating 
of 3000 bbl. minus the percentage of water. 

On subsequent tests only two rates of 
production are required. The high rate 
must be at least 15 bbl. per hour and a 
spread of 1o bbl. per hour between high 
and low rates is required. Other conditions 
are the same as for initial tests. All wells 
must be tubed to the top of the producing 
formation during official tests. 


Bottom-hole Pressure Tests 


Either a bottom-hole pressure gauge or 
the back-pressure method may be used. 
Pressures at two stable rates of production 
are required, and bottom-hole pressures 
must not vary more than 3 lb. per hour 
during each gauging period. The high rate 
must be at least 15 bbl. per hour and a 
spread of to bbl. per hour between high and 
low rates must be obtained. The high rate 
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must be taken first and the stable period 
must be preceded by the production of 240 
bbl. of liquid. Three-hour gauges at each 
rate are required. The maximum rating is 
3000 bbl. per day with a deduction for 
water production on the same basis as for 
fluid-level tests. Wells must be tubed to the 
top of the producing formation. 


EcoNoMIcs OF LIQUID-LEVEL 
MEASUREMENTS 


The advantages of conducting well tests 
without interfering with production are 
apparent, particularly where production is 
not restricted and down time means loss 
of income. Even where runs are restricted 
and down time does not involve loss of 
allowable, the expense of pulling rods and 
tubing is more than the cost of an extended 
study with liquid-level measuring equip- 
ment, which in Kansas has been largely 
in connection with official tests for alloca- 
tion purposes. Prior to the use of drawdown 
tests, physical tests were required, which 
on most pumping wells necessitated the 
installation of large-capacity equipment 
costing from $7,000 to $12,000 per well, and 
required pumping the wells at rates that 
often were considered to be injurious to the 
reservoir. As well allowables were extremely 
low, the capacity of the equipment was not 
“utilized, except for physical tests, for 
several years after installation. Since the 
adoption of drawdown tests, most operators 
are installing smaller equipment costing 
from $2,000 to $5,000 per well, and are 


pumping the wells at much lower rates 
than formerly. 

The service cost of testing a pumping 
well varies from approximately $40, 
where liquid-level data alone are used, to 
approximately $140 for a back-pressure 
test requiring the use of a compressor. 
Labor cost varies from $10 to $25, depend- 
ing on the type of test. The average cost 
of taking capacity physical tests, including 
labor and repairs to equipment, but 
excluding depreciation of pumping equip- 
ment, is approximately $125 per well. 

Most flowing wells (and some pumping 
wells if properly equipped) can be tested 
more cheaply with bottom-hole pressure 
gauges than with liquid-level measuring 
equipment. Pressure gauges, however, are 
costly, and only a few operators own them. 
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Chapter II. Engineering Research 


Water Influx into a Reservoir and Its Application to the Equation 
of Volumetric Balance 


By WIiLiiAmM Hurst* 
(New York Meeting, February 1942) 


ABSTRACT 


This is a presentation of the diffusivity 
theory for the calculation of the water drive 
on an oil reservoir in which the history of 
reservoir pressure with time are the essential 
parameters for the determination of the rate 
and cumulative water encroachment into a 

_ field. The main body of the paper is essentially 
the application of the principles underlined 
here to actual field data. It consists of the work 
plots of the radial-flow case, and includes a 
discussion of an illustrated problem for which 
the water-drive calculations are treated in 
conjunction with the volumetric-balance equa- 
tion. The appendix is a mathematical treatment 
of the linear, radial, and spherical cases of 
water influx into a reservoir. 


INTRODUCTION 


The evaluation of oil reserves and the 
prediction of pressure behavior with 
different rates of production are related 
to the volumetric balance of the fluids 

entering and leaving the space occupied 

by the oil and gas originally present in the 
formation; that is to say, important 
information can be gleaned from a volu- 
metric study of the oil, gas, and water 
produced from a formation as it affects 
the extent of change in volume of oil zone, 
the gas cap, and the amount of water 
influx from the adjoining water sands. 
It is not the purpose of this paper to 
enter into a discussion of the equation of 
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Texas. 


volumetric balance, in which such per- 
tinent information as subsurface sampling 
and the measurement of reservoir pressures 
play a predominant part, as this has been 
discussed in detail by others." However, 
there is an inherent difficulty that has 
limited the general application of this 
equation to a study of oil reservoirs; that 
is, the insufficient knowledge of the 
analytics for expressing the water drive 
on a field as a function of reservoir pres- 
sure. This to a large degree has been 
overcome and it is the purpose of this 
paper to present this theory in such form as 
to be applicable for reservoir calculations. 


WATER DRIVE 


If the amount of oil originally in place 
and the gas space are known, it is a rela- 
tively simple matter to determine, by the 
volumetric equation, the cumulative water 
influx into a reservoir from the adjoining 
water sands. Often, however, the oil 
reserve as well as water influx must be 
determined, and in order to be able to 
make this calculation it is essential to 
assign a mathematical relationship for the 
varying water term that is compatible 
with conditions known to exist in the 
formation and gives an accuracy acceptable 
for engineering calculations. 

Various equations have been employed 
empirically by different investigators in 
making reservoir studies of water drive, 
One form used by Schilthuis? expresses 
the rate of water influx into a reservoir at 
any time as proportional to the pressure 


References are at the end of the paper. 
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difference between the original formation 
pressure and the pressure in the reservoir 
at the given time. Various other empirical 
relations have been used to take into 
account the effect of time on the water 
influx. With reference, however, to the 
application of empirical equations to 
water-drive calculations, it can be said 
that except in a few specific instances 
their general applications are limited. 

The method described in this paper for 
the determination of water drive is based 
on the classical diffusivity equation. This 
equation was applied originally to the 
hydrodynamic problem by the author* in 
developing the transient conditions for the 
flow through a sand of a single-phase fluid 
whose compressibility is small or whose 
density varies exponentially with pressure. 
The derivation is developed by the applica- 
tion of Darcy’s law for the flow of fluids 
through porous media to the equation of 
continuity. The final form, however, as 
applied to a slightly compressible fluid is 
given in vector notation, and expresses 
the divergence of the flow from an in- 
finitesimal element of sand, as proportional 
to the pressure change per unit of time 
within the element itself. That is 


where Y? is the Laplacian operator on 
pressure P in time 6, with the diffusivity 
constant equal to a? = K/udc in which K 
is the permeability and @ the porosity 
of the sand, with uw the viscosity, and c 
the compressibility of the water. Thus a 
solution of Eq. 1 that can be applied to 
the formation, which also satisfies the 
boundary limits of the oil reservoir and 
water formation, is essentially a solution 
of the water drive. The analyses, given 
in the Appendix to this paper (p. 9) are 
the applications of Eq. 1 to the water 
drive on fields interpreted as linear, radial, 
and spherical influx of water into oil 
reservoirs. 


This theory of water drive has been 
successfully applied by various investiga- 
tors#®® to the study of water movements, 
as illustrated for the East Texas field. 
In the analysis of the problem the rate of 
oil production for this field was introduced 
in a solution of Eq. 1 to predict the pressure 
variations in the reservoir for different 
assumed rates. The reason it was possible 
to interpret the water influx into East 
Texas as proportional to the oil production 
lies in the characteristics of the field; at 
the existing reservoir pressures the oil 
is undersaturated with gas, and as there 
is no evidence of a gas drive, but only the 
presence of a water drive, the oil produced 
is replaced by a corresponding volume of 
water in the reservoir from the Woodbine ~ 
formation. The solutions for water drive, 
as developed for East Texas, cannot be 
applied to a field that is subject to both 
a gas and water drive, as the application 
of the volumetric balance equation to the 
fluids in the reservoir shows that the water 
influx can be expressed only as a function 
of the reservoir pressure if the equation is 
to be solved explicitly for the oil originally 
in place. 

It is the experience of the author that 
for the fields studied the radial flow case 
for water drive has proved sufficiently 
accurate for most engineering purposes, 
and for the remaining portion of the paper ~ 
this solution only will be discussed. 
Nevertheless, it must be kept in mind that 
water drive can be effective not only as an 
influx of water from adjoining sands at 
the edge of a field but also as a rising table, 
and in general water drive should not 
necessarily be limited entirely to the radial- 
flow problem. 


RADIAL Flow 
The physical interpretation of the 
boundary conditions for this case is that 
the oil field is concentric with the adjacent 
water formation, which is assumed to 
extend for large distances away from the 
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field. Further, the water sand is considered 
to be initially saturated with water at the 
same pressure as the original reservoir 
pressure, but for increasing times pressure 
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influx of water for the entire history of the 
pressure surveys in the field. This range 
in scope for a?/R? has also been observed 
in the application of this theory to flow 
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gradients are established from the edge 
of the oil reservoir back into the formation 
to approach the original pressure at some 
point removed from the field. These 
gradients, in turn, are subject to the varia- 
tions of the field pressure, and this effect 
is introduced into the mathematics by 
superimposing a sequence of constant 


terminal pressure solutions, which essen- 


tially reproduces the pressure changes in 


‘ the field. Thus by means of the calculus, 


and the application of Darcy’s law at the 


_ periphery of the field, the water influx 


is determined as a function of reservoir 


pressure. 
It has been observed that in the applica- 


- tion of this theory to reservoir studies the 


physical values in the analytics, such as 
the diffusivity constant and the radius 
of the field, are not at all critical in evaluat- 


ing the water influx. In several of the 


; 
. 
J 


calculations the comparable term to these 
constants, namely a?/R*, was varied in 
the order of the probable error introduced 
in establishing this value, without mate- 
rially affecting the calculated proportional 


g 


tests on oil wells, in which the well is 
interpreted as an instantaneous point sink, 
analogous to the heat problem. It can be 
said from these observations, therefore, 
that the mathematics offers a certain 
amount of latitude in fixing the constants 
associated with water drive. However, what 
is most critical in these analyses is the 
history of the reservoir pressure as it 
varies with time. 

It is derived in the Appendix that for the 
radial flow of water into a field, the rate of 
water influx into the oil reservoir at any 
time 6 is expressed in barrels per day as 


a am(144)KoH 
ae 5.62 
adP ‘ 


Papas ae) ar 


and the cumulative water influx up to 
this time, expressed as barrels, is given 
by the relation 

am (144)KoH R? 


5-620? 
¢aP 276 — 6’ 
f wo (“) de’ [3] 
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The integrands in these equations are the 
products of the slopes of the reservoir 
pressure versus time curve for the field, 
multiplied by either G’[a?(@ — 6’)/R*] or 
Gla?(@ — 6’)/R?*] which are given in Figs. 1, 
2a and 2b, as functions of a?(@ — 6’)/R?. 
These pressure slopes are negative for 
decreasing reservoir pressures, and positive 
for increasing pressures. The definitions 
of the symbols and the units employed 
are given in the Nomenclature (p. 64). 


An alternative form for expressing the 
cumulative water-influx equation is the 
relation 


am(144)KoH 
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where reservoir pressure is explicitly | 
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referred to as (Pr — P), or as the difference 
between original reservoir pressure and 
pressure at time 6’. However, to satisfy 
the convergence of the integral the final 


Thus in the determination of the absolute 
water influx into a field, the coefficient 
associated with either of these equations is 
established algebraically, along with the 


Fic. 3:—G FUNCTION FOR DETERMINATION OF INTEGRATED AVERAGE VALUE OF G. 


pressure difference is taken as constant 
for the interval 6; < 6’ < @ where (6 — 4) 
S 0.001 R?/a?. 

With reference to Eqs. 2, 3 and 4, it 
can be stated definitely that none of these 
equations can establish the absolute water 
influx unless it is possible to fix the numeri- 
cal coefficients associated with the integrals. 
From this remark, however, it must not 
be construed that these equations are 
limited; on the contrary, it is the propor- 
tional variations of the integrals as they 
fluctuate with time 6 that are important 
in the calculations of the volumetric- 
balance equation, and for this reason 
Eqs. 3 and 4 should be regarded as 


ees a(6 — ay ete 
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or 


ae [ f ” (Pp — P)G! (“a do! 


4+. 2(Pr — P)R e (a Bo) [4] 


quantity of oil originally in place, by a 
solution of the volumetric balance equation 
for the fluids in the oil reservoir. 

Eq. 3 is particularly suited to deter- 
mination of the cumulative water influx 
into a reservoir, where the reservoir 
pressure-time curve may be represented 
as a series of straight lines (Fig. 4). If 
the pressure-time relation is a smooth 
curve, there is no alternative but to 
resort to a graphical integration. Thus 
if the pressure variation in a reservoir is 
represented in ‘“‘broken-line”’ fashion, with 
the pressure at different times as Pr, P1, Po 
at time zero, 0; and 62, etc., the pressure- 
time slopes are the following: 


dP (Pr-— P;) ; 
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This means that between the pressure 
surveys the slope of a line is fixed, therefore 
Eq. 3 can be expressed as 


various times and the corresponding 
cumulative water as determined from a 


Pane am (144) KoH R? [“ lx) ip: G (“G ) de’ 
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However, defining G() by the relationship 
Gin) = f." Gin)an 


which is plotted as G(a?(@ — 6’)/R?) 
versus a?(9 — 6’)/R? in Fig. 3, the cumula- 
tive water equation may be expressed as 


G (“a”) a6’ | [5] 


volumetric balance on the field. The case 
illustrated is that for the radial flow of 
water, and is an application of Eq. 6. 

The physical constants for the deter- 
mination of the diffusivity factor for the 


G(a20/R2) — G(a2(@ — 6;)/R2) 
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where the terms inside the brackets are the 
integrated average values for G over the 
time limits referred to in the equation. 

In a similar manner the rate equation 
can be established in terms of G functions, 
which are the integrated averages for the G’ 
functions over the corresponding time 
limits. It must be pointed out, however, 
that in the series expansion the water-rate 
equation is most sensitive to the pressure. 
time variation of the final surveys, whereas 
in the cumulative equation this applies 
only to the earlier pressure surveys. 


ILLUSTRATIVE CALCULATION, RADIAL FLow 


In this illustrative calculation for a 
Gulf Coast field, the purpose is to show the 
application of the theory to the determina- 
tion of the cumulative water influx for 
the “‘broken-line” pressure variation, and 
also to show the close agreement between 
the calculated relative water influx at 


G(a2(9 — 0:)/R*) — G(a(8 — oa 
a?(Ae — 01) /R? 

G(a2(@ — 02)/R?) — G(a2(6 — oils 
a?(O3 — 02) /R? 


$e. See eee a 
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field, as ‘established from core analysis 
and the viscosity of the salt water at the 
reservoir temperature, are given as follows: 


K/yu = 200 md., or 200/22,700 = 0.00882 
cu. ft./day/sq. ft./lb./sq. ft./ft. 
@ = 0.28, and with c = 2.5(10)-® cu. 
ft./cu. ft./lb./sq. ft. for water. 
Thus 
(0.00882) 


(0.28)(2.5)(10)-8 
= 1.260(10)® sq. ft. per day. 


a = K/ude = 


The radius of this field is approximately 
R = 7850 ft., so 


a/R? = 1.260(10)® 


= 6.180(r0)? = 2:04(t0)~ per day. 


Shown in Fig. 4 and listed in Table 1 
are the data on the reservoir pressure 
against time for the field, corrected to a 
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fixed subsurface depth. Also listed in the 
table is the time argument a@26,/R? for 
_ each pressure survey. In Table 2 is given 
a sample calculation of the proportional 
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between the actual and calculated water 
influx as represented by the ratio Z/Z1766, 
which is arbitrarily chosen to represent 
the proportional variation of the water 
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cumulative water influx for 1645 days 
_ of the production life of the field, employing 
Eq. 6 and the corresponding plot for the G 
function. Finally, in Table 3 are listed the 
calculated values for all to surveys 
against actual values for water influx, 
which were determined from the volu- 
_metric-balance equation using the geologi- 
cal estimate of the oil originally in place. 
_ It is observed that in Table 2, and also 
in Fig. »5, there is fairly good agreement 
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; 

= 
2 


ea 
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drive. This is true for the last eight surveys, 
although the first two are considerably off. 
However, this should not be construed 
as an inaccuracy in the theory of water 
drive for early times, but rather as a 
limitation of the volumetric-balance equa- 
tion, which is fairly insensitive to small 
pressure drops from the original reservoir 
pressure. The numerical coefficient of 
Eq. 6, which is determined from the 
volumetric and calculated water influx 
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given in Table 2, is also listed. The con- 
stancy of this coefficient is a further check 
on the two sets of data. Thus for the last 
eight surveys the numerical average of 


TABLE 1.—Pressure-time Data 


Pn, Reservoir | (Pn — Pny1), 

On, Days a29/R? | Pressure, Lb. Lb. per 

per Sq. In. Sq. In. 
° ° 4,225 25 
184 3-75 4,200 55 
366 7-47 4,145 95 
550 LE.22 4,050 150 
731 14.91 3,900 140 
O15 18.67 3,760 140 
1,096 22.36 3,620 140 
1,280 26.11 3,480 140 
1,461 29.86 3,340 190 
1,645 33.56 3,150 127 

1,766 36.03 3,023 


this coefficient is 896 with a standard 
deviation from the average of only 8 per 


In all fields where this theory has been 
applied, the calculated water-drive values 
give results that agree with the propor- 
tional variation of the comparable term in 
the volumetric-balance equation. 


NOMENCLATURE 


dZ/d@, rate of water influx into the reservoir, 


bbl. per day. 


, total water influx at any time, bbl. 
, permeability relative to one centipoise, 


cu. ft./day/sq. ft./lb./sq. ft. /ft. 
compressibility, cu. ft./cu. ft./lb./sq. ft. 


¢, porosity, fraction. 


, diffusivity, sq. ft. per day. 
, radius of reservoir, ft. 
, sand thickness, ft. 


reservoir pressure, lb. per sq. in. 


, time, days. 
, fraction of perimeter of field exposed to 


water drive. 


bu, viscosity of water in formation, centi- 
cent. poise. 
TABLE 2.—Sample Cumulative W ater-influx Calculation 
Time, 0 = 1645 Days 
at0n/R? | at(o — larce = 00)/RH | Glare — #n)/ RY — Glan — tee)/ RO) 
— — n+1 — n 
‘e nat)/R%)) X (Pn — Pni1) 
0.0 3: (17.35) X (25) = 433 
3-75 3. (14.80) X (55) = 814 
7-47" 3. (14.15) X (95) = 1,348 
11.22 30 (12.71) X (150) = 1,905 
14.91 ie (10.62) X (140) = 1,490 
18.67 ne (8.95) X (140) = 1,252 
22.36 a: Spel X (140) = 940 
26.11 Par (4.98) X (140) = 608 
29.80 a (2.23) X (190) = 424 
33.56 
21645 ~ 9,304 
TABLE 3.—Comparison of Actual and Calculated Cumulative Water Influx 
Volumetric Balance Calculated 
Au Dawe 2n(144) KoHR? 
5.62ua? 
Zon, Bbl. Zon/Z1766 Zon Zon/Z1766 
ta) ° ° to) to) 
184 I,100 0.001 56 0.0052 20 
366 433,000 0.0408 247 0.0229 1,753 
550 531,000 0.0501 657 0.0608 80 
731 1,120,000 0.106 1,403 0.130 798 
O15 2,000,000 0.189 2,449 0.227 817 
1,006 3,320,000 OBI 3,737 0.346 888 
1,280 4,980,000 0.470 5,295 0.490 941 
1,461 6,900,000 0.651 7,142 0.661 966 
1,645 ' 9,000,000 0.848 9,304 0.861 967 
1,766 10,600,000 1.000 10,808 1.000 981 
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APPENDIX 


It has been shown in this paper that an 
nterpretation for water drive can be 
deduced from the movement of slightly 
compressible fluid flowing through a 
porous medium in an unsteady state. 
This is expressed by Eq. 1, which is 
applicable to the flow of fluid in a sand 
body parallel to the earth’s surface, and 
therefore independent of gravitational 
effects. Where the water drive is not 
restricted to a horizontal plane the velocity 
potential or driving force, as applied to 
Darcy’s equation, is ® = P + gyx, or 
reservoir pressure plus or minus the hydro- 
static head of fluid, depending on the 
direction of flow relative to a given datum 
plan; with g the acceleration of gravity, 
y the density of the fluid, and x the vertical 
component of the fluid head. Therefore, 
where the water drive is influenced by 
gravity the comparable form to Eq. 1 is 
the relation 


ab 
ay = a5 [1] 


which is sustained for the small compressi- 
bility for water, as 


CaS or Oy Or 
00 00 ~ 8” a6 — 06 


It must be mentioned, however, that 
® or P can be interchanged, because 
what is derived in these analyses is the 
variation of water influx as a function 
of ®, referred to some given datum point 
or plane in the reservoir, and therefore 


_A@ = AP for the same subsurface depth. 


Further, the limits defined for P in the 
following analyses apply also to ® for 
nonhorizontal formations. 

A solution of the equation in which 
pressure or velocity potential is expressed 
as a function of distance from the field 
and time is essentially a solution of the 
problem for water influx, provided the 
boundary limits of the problem are met. 


These limits are: (1) that initially the 
reservoir pressure in the water sand is 
fixed and uniform for large distances 
away from the edge of the field proper, 
and (2) that the influx of water is reflected 
by the actual variations of the pressure in 
the oil reservoir itself. 

It must be understood, though, that 
the mathematical treatment of the problem 
cannot be regarded as absolute; rather, 
it is empirical, because of the fact that it 
has been necessary to assume the sand to 
be of uniform permeability throughout. 
An explicit analysis of the problem in 
which the sand is irregular would be 
difficult, if at all soluble, and-there would 
not be sufficient geological data available 
to justify its usage. However, the good 
agreement between the relative water 
influx at various times as calculated from 
field data and that determined from the 
theory suggests the applicability of this 
analysis for the determination of the 
extent of water drive in an oil reservoir. 

There are two possible ways of treating 
these problems to include the pressure 
variation in the reservoir: (1) Duhamel’s 
principle? and (2) one determined from 
an extended treatment by the present 
author of an analysis in radial flow by 
Lloyd P. Smith. In either method it is 
necessary to have the explicit solution for 
the constant terminal pressure case. That 
is to say, the analysis must be known for 
the condition in which the initial reservoir 
pressure in the water sand is fixed and 
uniform for large distances from the edge 
of the field, but for the duration of flow 
the pressure at the field’s edge is held 
constant at a value fixed by the analytics. 

In the final analysis, Duhamel’s prin- 
ciple and the method presented in 
this report are identical. However, a 
derivation of Duhamel’s principle would 
require a somewhat abstract mathe- 
matical treatment, whereas the second 
method offers an analysis based on the 
physics of the problem, which should 
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therefore prove to be more conducive to 
an understanding of the solution. 


RADIAL FLow 


Lloyd P. Smith® developed an analysis 
for the determination of the heat influx 
into a mine shaft. The mathematics 
involved a treatment of contour integrals 
to the solution of a Green’s function in a 
concentric radial system of infinite extent. 
To facilitate the solution of the problem, 
he introduced the temperature variation 
in the mine as a “‘step-fashion”’ relationship 
to determine the amount of heat trans- 
mitted from the formation. The similarity, 
however, of the mathematics for the flow 
of heat and the flow of slightly com- 
pressible fluids, such as water, suggested 
to this author a comparable method to 
determine the extent of water drive in an 
oil field in which the controlling factor 
is the reservoir pressure. The derivation, 
as given here, treats this independent 
variable as any general pressure change 
in the reservoir, as compared with the 
somewhat restricted ‘‘step-fashion” varia- 
tion indicated in Smith’s work. This is 
effected by superimposing a sequence of 
constant terminal pressure solutions, which 
in effect reproduces the pressure variations 
at the field’s edge. 

To understand this derivation it is 
necessary to develop the following mathe- 
matics: Thus, if it is assumed that the 
pressure, at the periphery of the field 
next to the water sand, varies in ‘‘step- 
fashion”’ with time, then symbolically it 
can be written that 


P = Pp; G=0 

Peet Pi: os 650A, 

Pi='Ps; 4,505 A [2] 
Pies Ps 9,153 05 6, 


with 6, the final time. This means that 
at zero time the pressure drops from the 
initial reservoir pressure Pr to a lower 
pressure P;, which remains constant from 
zero time to some given time 6;, where 


again the pressure is lowered from P 
to Ps, and this pressure in turn remains 
constant from time 6; to 02. This process 
is continued as a sequence of constant 
pressure plateaus to include the final 
pressure at time 0. 

Thus, if a point in this history of pressure 
variation is isolated, say for the instant 
of zero time, when the pressure suddenly 
changes from Pr to P;, and it is assumed 
that the latter pressure remains constant 
for the entire duration of flow, then if the 
constant terminal pressure solution of 
the radial equation is known, and expressed 
by F(r, 0), which gives a pressure value 
of unity for r greater than R, the radius 
of the oil reservoir, and zero at all times 
for r = R, the value for pressure in the 
water sand at a distance r from the center 
of the field in time @ is expressed by 


AP(r, 0) = (Pr — Pi)F(r, 8) 


Actually the influence of pressure drop 
(Pr — P;) in the oil reservoir on the water 
sand is not self-sustained, since P does not 
remain constant for the entire period of 
production, but is followed by the sequence 
of pressure “steps,” Eq. 2. To reproduce 
this effect, then, each sudden change in 
pressure in the reservoir can be treated 
as an individual constant terminal pressure 
solution, entirely separate from the others, 
but which becomes effective only at the 
instant that the pressure change occurs 
in the reservoir. The net effect, however, 
of the “step-fashion”’ pressure variation 
in the oil reservoir on the water sand is the 
superimposing of all these individual 
solutions, one on the other, to give the 
equation for the pressure at the distance r 
from the center of the field in time @, or 


P(r, 6) = (Pr — P,)F(r, 6) 
+ (P; — Ps)F(r, 8 — 6) 
+ (P2 — P3)F(r, 8 — 02) 
Peo ih (Pea = Pa Fr, 0 8. hl 


where F(r, 8 — @,) is a constant terminal 
pressure solution referred to a zero time, 0,. 
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The rate of water influx into the reservoir 
is established by Darcy’s law for the flow 
of fluids. This law, as applied to a slightly 
compressible fluid, is the basis for the 
derivation of Eq. 1 in the equation of the 
continuity of flow. The law, stated briefly, 
is that the linear velocity of flow of a 
fluid along its stream line is directly 
proportional to the pressure drop per unit 
length of flow. Therefore, the rate of water 
movement into the reservoir, 
barrels per day, is fel iu as 


dZ __ (144)KoA 
ag 2 .6on 


given as 


[4] 


using the engineering units listed in the 


Nomenclature of this paper, with K the 
normal permeability of the water forma- 
tion, the viscosity of the water, o the 
fraction of the perimeter of the field 
exposed to water drive, and A = 27RH 
the peripheral area of the reservoir, or 


dz _ on (144) KoH Ee), 


ag 5-62" or [sl 


with H the thickness of the sand. 
For the purpose of simplifying the 


calculus involved in applying Eq. 5, the 


differentiation of F(r, @) may be defined 


_ by the expression 


‘as (r, 0) 
or r=R 


o() 1 


_ where-G’(a?0/R?) is arbitrarily taken as a 


az 
a 
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function that is a first-order differential 
of G(a?6/R?) with respect to the argument 
«?0/R?. Therefore, by means of Eqs. 3 


and 5, 

wOaheE | (ee — PIG’ ce 
Bee PAG! Clee 

LPs = (P:)C’ (ete) ee 


g This equation is a sequence of fluid-rate 


terms of the constant terminal Pressuty 


- 


case, with each term referred to its initial 
time of corresponding pressure change in 
the reservoir. The comparable values to 
G’ were determined by the author in an 
earlier study of the constant terminal 
pressure case.* The analytics of this work 
is essentially that of Eq. 7, for which P; 
is held constant for the entire period of 
production, or 


2 
og 
The corresponding term to G’ in the 
paper cited* is computed for a large range 
of time arguments. Its transformation to 
this analysis is given as follows: In Fig. 4 
of the paper cited* is given a family of 
curves in which the branch curves cor- 
respond to closed-in reservoirs of varying 
dimensions, but the envelope of these 
curves is the rate-time relationship of 
the constant terminal pressure case for 
the infinite concentric radial system. The 
rate terms gr of Fig. 4 and dZ/dé of 
this analysis are interchangeable, and as 


this theory applies to a slightly com- 
pressible fluid, 


G' (ee = que ] 
R?/ ao LK (1 — e-(2-Pw)) 


qR 
~ ow KH (Pr — Py) 


5.62u dZ 
~ 2m(144)KoH(Pr — P,) dé 


as both sides of the equation are dimen- 
sionless. Thus a?9/R? is the abscissas 
of Fig. 4, and the reciprocal of G’ is equal 
to 2m times the ordinate of the main stem 
of these curves. 

The curves of Fig. 4 of the paper are 
likewise reproduced in Fig. 1 of a paper by 
Moore, Schilthuis and Hurst,® and the 
transformation for G’ is expressed by the 


equation 
a6 

G (a ~ orKH (1 — €—44(PR-Pw)) 

qr 
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in which the conversion factor 5.62 has 
been introduced to convert barrels per 
day to cubic feet per day. 

The values of G’(a?(@ — 6,)/R*) versus 
a?(@ — 6,)/R? are given in Fig. 1 for 
time arguments from a?6/R* = 0.0001 
to 1,000,000. 

The cumulative water influx into the 
reservoir is established by the integration 
of Eq. 7 with time. In carrying out this 
step, however, it is necessary to take into 
account the fact that each term in this 
equation is dependent on the relative 
time that its pressure drop is effective in 
the history of the pressure change in the 
reservoir. The integration, then, of. Eq. 7 
is expressed as 


g — 2m(144)KoH Ke —P)f, ai(ss ) d6+ Pies P») os aiken 
+ (P— Pa) fo (SE= 


NET Tres 


Therefore, by the relationship 


rR? 2 
fio (Ge) «0 = 6 (Ge 


this equation becomes 


relation in the paper (Fig. 5) is given by 


G a. Or 
(=e) ~ 2wHpa*(1 — €~¢\Pr-Pw)) 
me UE 
= — arH pa%c(Pr — Pw) 


where Qr and Z as well as a* and R? are 
interchangeable, with o = 1. The expres- 
sion for G, then, is equal to the ordinate of 
the main stem of the family of curves 
divided by 27. These values are given in 
Figs. 2a and 26 of this paper. 

In this analysis, the influx of water into 
the reservoir from the adjacent water 
formation has been restricted to the “‘step- 
fashion”? pressure variation in the field. 
That the pressure does not necessarily 


ae) a0 4 
+ (Pea — Pa) fo (eee 
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vary in this manner is evident, since a 
host of factors influence the pressure 
change in the reservoir. For this reason, 
therefore, it is necessary to develop the 
analytics further to include any general 
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Thus, it is also observed that the terms 
of this series form a sequence of cumulative 
water-influx values of the constant terminal 
pressure case, and each occurs in the 
order as the pressure change in the reservoir 
is effected in the “‘step-fashion”’ variation. 

The integrations indicated in Eq. 8 
are likewise developed in the earlier paper,’ 
for which the corresponding values to G 
are computed for a large time range. 
Thus for a constant pressure P; in the 
reservoir, Eq. 8 reduces to 


G ee “= 5.622 
R?/ ~ 2m(144)HoR*pc(Pr — Pj) 


with a? = K/udc and the corresponding 
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pressure variation as it affects the extent 
of water drive on the field. 

In order to accomplish this, it is assumed 
that the pressure in the reservoir varies 
in ‘“‘step-fashion,” Eq. 2, but that each 
pressure plateau is of extremely short 
duration, such that if 60 is the length of 
time for each plateau, there will be 6/50 
or n “‘steps” in the variation. Thus the 
rate of water influx into the reservoir, as 
expressed by Eq. 7, can be rewritten as the 
series expansion 

n 
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Further, if the time of duration. for each 
plateau is reduced to an_ infinitesimal, 
there will be an infinite number of “steps,” 
and this expansion approaches as a limit 
the integral 


dZ _ _ 2m(144)KoH 


dé. 5.02u 
@dP ., (a0 — 6’) 
ieee (a2) a0 


de’ 


to which the negative sign is prefixed to 
correct for the order of occurrence of 
(Py-1 — Py) with time. Likewise the 
cumulative water influx is expressed as 
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Therefore Eqs. 9 and to are applicable for 
any pressure variation in the reservoir, 
by the substitution for dP/d@’ in the 
integrands, the actual slopes of the reser- 
voir pressure-time relationship for the field. 
It is possible to express these equations 
as explicit functions of reservoir pressures, 
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hood of a?(@ — 6’)/R* = 0, in order to 
satisfy the convergence of the integrals 
expressed by Eqs. 9 and to. 

Thus for extremely small time argu- 
ments, a?(@ — @’)/R?, the problem is 
comparable to the case in which the time 
is finite but the radius of the reservoir is 
extremely large. Under these conditions, 
then, the influx of fluid into the reservoir 
approximates a solution to an infinite 
solid bounded by a plane, and the analysis 
is essentially that of linear flow. For the 
linear flow problem, the corresponding 
values for the functions are 


i eee m) 
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with a?(6 — 0’)/R? S 0.001. 

Therefore in Eq. 9, if the slope of dP/d@’ 
is taken equal to the final slope of the 
pressure-time curve and the slope is 
considered as constant from 6; to 6 where 
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instead of pressure slopes, by the ex- which is convergent. 

_pediency of integrating by parts. However, However, an alternative method for 
before these integrations can be dealt expressing Eq. 9 is the following relation, 
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where (Pe —-P)=o0 for 6’=0. The 
relation G’’(a2(@ — 6’)/R?) is not available 
for this paper but if necessary it could be 
computed from G’ by either empirical 
or analytical methods. However, Eq. 11 
is explicit in itself for most purposes. 

The integration by parts for the cumula- 
tive water influx, Eq. 10, is expressed as 
follows: 
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infinite distances. The constant terminal 
pressure solution for the linear-flow case 
is given in Carslaw,’ and it is expressed as 


Pa aie e@dt [x4] 
qT 


for P =1 at any point in the water 
formation in zero time, with P =o at 
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since G(@) = o. However, 
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Furthermore, if the final pressure of the 


x =o, where x is the distance measured 
from the edge of the field. 

As in radial flow, the reservoir pressure 
change is reproduced by the application 
of the ‘“‘step-fashion” pressure variation 
of Eq. 2. Thus the pressure in the water 
formation at any distance x in time @ is 
developed by superimposing the constant 
terminal pressure solutions for times 
zero, 01, 82, etc. (See Eq. 15, below.) 

The rate of water influx into the reservoir 
at « = o is expressed by Darcy’s law 


pressure-time curve is held constant, say a = = fake A ss) [16] 
from 6; to 0, for @ — 0; < 0.001 R?/a?, 5:02 z=0 
om(144)KoH 20 — @’ — 
z= Dl (my — mo (2G) a9 + 00-9 (ESE) 

and this equation expresses reservoir 


pressure explicitly. 


LINEAR FLOW 


The linear water drive on a field is 
represented by the movement of water 
in a sand formation of uniform cross 
section, bounded at one end by the field 
and extending in the other direction for 


ew = 
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where A, in sq. ft., is the cross-sectional 
area exposed to water drive. Thus the 
differentiation of Eq. 14 with respect to x 
for the limit « — 0, gives 
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for the over-all pressure drop of unity. 
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Therefore, by Eqs. 15 and 17, the rate 
of water influx is expressed as 


(fa 
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and the cumulative water influx by the 
relation 
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centric with an oil field, and subtended by a 
spherical angle at the center of the field. 
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An examination of the literature, however, 
has failed to reveal the constant terminal 
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If the pressure plateaus are assumed to 
occur in infinitesimal steps, Eqs. 18 and 19 
approach the limits 
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Therefore, by the integration by parts, 
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where dP/d6@ is assumed constant for 
6; < & < 6 with (6 — 6;) small. Further, 
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for the final pressure P constant in the 


same interval. 


; SPHERICAL FLOW 
It is possible that the water drive is 
i a formation of infinite extent, con- 
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pressure solution for this case, therefore 
this analysis will be developed in detail. 
The comparable form to Eq. 1 in spheri- 
cal flow is the relation 
0?(@r) 0(®r) 
DN Op 
which is similar to the linear-flow equation, 


and the solution is expressed by 
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where f(r’) = f(r), the value of &r in zero 
time at any point r. 

Further, if the limits are taken that 
@ = 1 at zero time for r > R, the radius 
of the oil field, and ® = 0 at r = R, the 
f(r) value in the equation is expressed by 


br = f(r) = 7; r>R 


and 

Op = Ge) Sie = DIRE AR 
Thus it is observed that for r< R the 
f(r) function is so chosen as to give the 
odd function of f(r), or the negative image 
of this function. Therefore 
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or the form 
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The rate of water influx into the oil 
reservoir is expressed by the equation 


[25] 
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where the spherical surface is equal to 
47 R? and oa is the fraction of the surface 
exposed to water drive. Therefore the 
differentiation of Eq. 24 gives the relation 
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since = oatr=R. ‘ 
Thus by integrating 
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Finally, employing the “step-fashion” 
variation of Eq. 2, we obtain Eq. 27, 
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where ® is referred to a given datum plane 
and therefore can be expressed as reservoir 
pressure. The limit, however, for Eq. 27, 
taking infinitesimal steps, is the equation 
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and the cumulative water influx is the 
expression 
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Pressure Prediction for Oil Reservoirs 


By W. A. Bruce* 
(New York Meeting, February 1942) 


ABSTRACT 


THIS paper presents the essentials of a 
mathematical method of studying the pressure 
behavior of an oil reservoir as the fluids are 
withdrawn. Methods are shown whereby the 
behavior of a reservoir can be used to predict 
the future relationship between withdrawals 
and pressure. The oil reservoir is considered as 
a small part of a large porous continuum, which 
contains for the most part water. The expan- 
sion of this water resulting from a decrease of 
pressure in the oil zone causes a movement of 
water that is an important factor in the rela- 
tionship between fluid withdrawals and reser- 

voir pressure. Examples are given to illustrate 
the methods of pressure prediction for a circular 
reservoir containing undersaturated crude, the 
pressure distribution over a field that has a 
_uniform production rate, the effect of a fault 
line near a field, the mutual interference of 
near-by fields, and the perturbing influence of 
a gas cap. Applications of the analysis to well- 
_ spacing problems are shown. 


INTRODUCTION 


The pressure-prediction methods to be 
‘described here are based upon the concep- 
tion of an.oil pool as a small part of a large 
porous continuum, containing for the most 
part water. The formation containing this 
_water may be thought of as extending over 
an area of many square miles and having 
one or more small bodies of oil or gas 
trapped in high spots or reservoirs. It will 
be treated as having the general aspect of a 
thin, flat sheet with an over-all tilt to the 
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horizontal and with numerous small high 
spots, tight zones, and irregularities. This 
porous continuum will be treated as being 
much more extensive than the oil or gas 
zones, but will be recognized as terminating 
at such large boundaries as a general fault, 
outcrop, unconformity, or pinch-out. 

Throughout the greater part of this 
limited porous continuum it is likely that 
there is a hydraulic connection. If this is 
true, the removal of fluid in one place will 
cause a disturbance that eventually will 
travel to all parts of the continuum. 

This picture has led to the recognition of 
water as the major fluid in the porous 
continuum and in many cases the expansive 
nature of this water as the main driving 
force producing the oil. The next step is the 
solution of the general problem of compres- 
sible liquid behavior in porous media. 

The works of Hurst! and Muskat? 
introduced the idea of using heat-flow 
mathematics to consider the problem of 
compressible liquid flow in a porous 
medium. Before their reports, it had been 
thought sufficient to use the incompressible 


fluid-flow work of Slichter.? 


Later Muskat? pointed out in detail how 
far the incompressible-fluid assumption 
deviated from fact even for water, of which 
the compressibility is about 3 X 107° 
volumes per unit volume per pound per 
square inch. He showed that this deviation 
increased with increases of distance. For 
example, the incompressible-fluid formula 
might show good agreement with the 


1 References are at the end of the paper. 
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compressible in the case of pressure dis- 
tribution near a well, but would show con- 
siderable deviation in the problem of an 
entire oil field more than a mile long. 

By consideration of the expansive forces 
of water on an oil reservoir, Schilthuis 
and Hurst® and Muskat? studied the prob- 
lem of production vs. pressure at East 
Texas. Muskat assumed production into 
a part circle and the others assumed that 
the production was along a thin line. In 
both cases there was fairly good agreement 
with the observed behavior of the field. 
It was pointed out by Muskat, however, 
that in order to get good agreement, it was 
necessary to assume a _ compressibility 
for water 12 times that measured in the 
laboratory. 

The work published on this subject 
indicates that the concept of a reservoir of 
expansible water is a good one, but that 
the source and magnitude of expansive 
forces and exact nature of resistance to 
reservoir fluid flow is open to further 
investigation. It has been suggested that 
the effect of the natural expansion of 
water may be increased by expansion of 
reservoir rock or by expansion of free gas 
or release of dissolved gas. Whatever the 
nature of these effects that appear as 
constants in the solution of the differential 
equation expressing the fluid behavior, their 
effective values can be determined by an 
inverse solution of the problem in which the 
actual behavior of the reservoir can be used 
to evaluate constants in an equation that 
will predict future behavior. At present a 
relatively brief part of the history can be 
used to extend the prediction into the 
future and to permit the evaluation of 
possible effects due to changes in produc- 
tion rate or method. 

The question might be raised that if 
constants must be determined from field 
behavior, why not use an entirely empirical 
equation in which enough constants are 
placed to account for any behavior? The 
answer is that, by use of the analysis, the 


factors of geometry and conservation of 
mass are so combined that the adjustable 
constants can be reduced to two (permea- 
bility and compressibility) and these are 
held to relatively smal] variations. 

From this point of view, it is evident that 
everything possible should be done to take 
proper account of the geometrical factors, 
such as producing zones of irregular shapes, 
the proximity of a fault or unconformity, 
the interference of near-by pools, and the 
size of the porous continuum. 

It is feasible to account for most geo- 
metrical factors, and, accordingly, an 
analytical method was devised to do this. 


ANALYTICAL DEVELOPMENT 


For the present analytical development 
the following assumptions are made: A 
homogeneous compressible liquid is con- 
tained in an infinite, horizontal, uniformly 
thick and homogeneous porous medium. 
Methods for deviating from these assump- 
tions will be indicated in the solution of 
practical problems. 

At any time ?¢; the distribution of den- 
sity,* y1, throughout the continuum will be 
given by some function Fi(x, y, #1). This 
function necessarily will satisfy the follow- 
ing differential haga e 


O*y 
Ox? +e Oy? a) = [x]. 


It will also have to agree with the boundary 
conditions and the density throughout the 
system at the time #,. If some new disturb- 
ance is contemplated at #1, y1, and at the 
instant ¢;, it may be entirely accounted for 
by subtracting a term F2(x, y, t:) from the 
solution F(x, y, #1) such that the density 
is now 


7 = Fix, 9, h) — Falx, y, hh) [2] 


(The essentials of this development were 
indicated by Kelvin® in 1842 in connection 
with problems of heat flow and diffusion.) 
Eq. 2 now accounts for the change in 


* Nomenclature is on page 84. 
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density caused by the disturbance F2, and 
in addition Ff, can be constructed so that it 
does not alter the boundary conditions. In 
the problem here F(x, y, #) is a constant at 
the boundary infinity, or if finite boundaries 
exist across which no fluid flows, they are 
accounted for by images that in turn have 
terms that become constant as x and y 
become infinite. 

It can be shown’ that the following 
equation: 


2 ied F(x, y; é) ia [re 4 ih F(x’, o's th) 
Se ee AOS 
e 4K (t—1t1) 
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47K (t — t1) gay <5) 
is an expression that satisfies the differential 
equation, equals Ff; at the boundaries and 
becomes F(x, y, t1) — Fo(x, y, fi) at t = th. 
Hence, it is a unique solution and the 
change in density Ay, as a result of the 
effect of F2(x, y, 1), is given by: 


Ay as ele. F(x", a ty) 
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dx'dy’ [4] 


Tf Fi(x, y, ¢) is a constant, yo, no other 
variation need be considered, but if Fi, 
the original density distribution, has space 
“variations due to previous production, or to 
production in some other place, it must be 
continued in accordance with its original 
development in time and space just as 
though the disturbance F; had never been. 
An infinite number of disturbances such as 
F; can be included, and each can have dif- 
ferent space and time conditions. At h, 
-F2 corresponds to the decrease in density 
caused by removal of Q(x’, y’, ti)dx'dy’ 
‘mass units of fluid from the reservoir at the 
‘point x’, y’ at the instant #,. The density 
decrease at the block dx’dy’ square and b 
‘thick will be Q(x’, y’, t)/fb, f indicating 
‘ porosity. Hence the decrease at any point 
‘so and any time #z will be: 
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If, instead of Q mass units per unit area at 
ti, yq(t')di’ units are removed in the inter- 
val dé’ in which q(t’) is the per unit area per 
unit volume production rate and y is the 
density of the flowing fluid, the decrease in 
density due to flow from é; until feet 1S 
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In the special case of a “‘ring” of produc- 
tion (see the inner ring, Fig. 1) the integral 
becomes: 
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and this becomes as shown by Carslaw? 
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(This is the same solution obtained by 
Muskat? for a similar problem. He used the 
approach of the point sink and considered 
the total production coming from an 
infinitesimally thin circular line. Here the 
production is assumed to come from an area, 
amrAr, in which Ar may be as wide as is 
practical] from the point of view of numerical 
accuracy.) 

The most important use of this will be 
the special case in which a = o. Then 
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Eq. 6 is the general equation. However, 
for practical calculations Eq. 9 can be put 


Ay = 


76 PRESSURE PREDICTION FOR OIL RESERVOIRS 


into a most advantageous form as follows: density reduction at P in accordance with r 
Consider an area (Fig. 1) in which it is and the arc length of the broken ring. The 
desired to calculate the change in density __ ring length is stated in the form of an angle, 


Fic. 1.—OUTLINE OF OIL ZONE SHOWING RINGS 
OF PRODUCTION. Fic. 2.— IDEALIZED PROFILE OF A POOL. 
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at a point P. (P is now associated with or the fraction of 360° which it subtends. 
a = o.) Each ring or portion of a ring (see Hence, if the fraction is h(r) and q(t’) is 
outer ring, Fig. 1) will contribute to the uniform over the producing area, the total 
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effect may be written 


b= a ft fovea 
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dt’ 
Gr) rh(r)dr [ro] 
This entails the plotting of h(r) if the 
production is uniform. If it is not uniform, 
Eq. 6 can be used. 


rections are made to convert from stock 
tank barrels measured to subsurface barrels 
flowing. The pressure drop Ap caused by 
production rate of g(t’) per unit area per 
day is given by: 


"e 4K (t2—?) ie —t') 


rh(r)dr [rr] 


ee 
(t2 — #’) 


PRESSURE~PS. I, 


f 


PRODUCTION RATE OF TOTAL RESERVOIR OIL AND WATER 


In reservoir problems it is usual to deal 
with pressure changes rather than changes 
in density. Eq. 10 may be readily converted 
to this form by assuming’? that the com- 
pressibility is small and that suitable cor- 
; 
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Fic. 4.—CALCULATED AND OBSERVED PRESSURES AT Dix, ILLINOIS. 


Calculations with this formula can be 
simplified by use of Hi-functions. The 
Bureau of Standards has recently issued a 
table of Ei-functions in connection with its 
W. P. A. mathematical tables project. 
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EXAMPLES OF PRESSURE PREDICTION 


From the method standpoint, the illus- 
trations of possible methods for predicting 
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3. A Pool or Pools Having a Gas Cap 
and Saturated Crude-—The conditions 


described in paragraph 1 will apply to the — 


oil zone and, in addition, special account 
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pressures in and near oil reservoirs are 
divided as follows: 

1. Pools of Undersaturated Crude not 
Affected by Near-by Pools and Remote from 
Large Impermeable Barriers.—In this type 
it will be assumed that the expansion of 
the oil and water is the driving force. The 
higher compressibility of the oil, compli- 
cated relative permeability effects in the 
oil-water interface zone, and local change in 
sands or fluids are assumed to be averaged 
out, or accounted for, by the two adjustable 
constants. If these assumptions are un- 
justifiable, a discrepancy will develop 
between the observed pressures and the 
calculated pressure distribution across the 
field in a comparison such as is shown in 
Fig. 5. 

2. Pools Near Enough to Each Other or 
Near Enough to Faults or Impermeable 
Barriers to Cause Measurable Interference 
Effects—These effects are taken care of 
by extra terms in the analytical expressions. 


will have to be taken of the gas zone and 
gas coming out of solution. 

4. The Problem of Irregular Production 
(Nonuniform Well Distribution or Well 
Production). 


An Undersaturated Fluid Reservoir 


The problem to which this work is most 


© ree 
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easily applicable is one in which the oil — 


part of the porous layer is undersaturated. 
Such a case was found at Dix, Ill. The 
field is a small] anticlinal structure of about 
30 ft. productive closure. It is in a fairly 


uniform part of the Bethel sand, with 


known boundaries at least 4o miles from — 
Dix. An idealized profile of the pool is © 
shown in Fig. 2. q 


The production has been on an almost — 
uniform per acre rate and Eq. 11 is the 
one to use. At the time the calculations — 
were made 214 years of production and 
pressure history were available from which 


to fix the constants K and u/kb. 
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In the use of Eq. 11, it is assumed that 
the fluid is withdrawn from the reservoir in 
proportion to the area without any con- 
sideration of the mechanism of withdrawal. 
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wells, method of completion, or mechanical 
equipment provided the same uniform per 
acre rate were maintained. 

The boundary condition in this problem 
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Fic. 6.—ILLUSTRATION OF PRESSURE INTERFERENCE OF MAGNOLIA ON VILLAGE. 


_ Actually, the fluid is withdrawn by wells on 
20-acre spacing. During flow each well will 


produce a drop in pressure, which is very 
sharp near the well. These local low-pres- 
sure areas near the well are smoothed out 
when the well is shut in. Pressure studies on 
shut-in wells where shut-in time is suffi- 
cient to account for the local effect would 
not be dependent upon the number of 


is assumed to be that of constant pressure 
at infinite distance from the pool. In 
this case the assumption is logical because 
no extensive impermeable barriers are 
known to be near the pool. The effect of the 
finite size of the porous continuum will be 
discussed in connection with a later problem. 

A map of the pool is shown in Fig. 3. The 
production history, pressure history, to-. 
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gether with pressures at the center of the 
pool and the average pressure contour 
predicted from Eq. 11, are shown in 


Fig. 4. 
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to be expected October 1940 along a line 
drawn east and west through the center of 
the field. The calculation (Fig. 5) was then 
compared with observed pressures along the 
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Fic. 7.—CALCULATED AND EXPERIMENTAL PRESSURES AT BUCKNER, ARKANSAS. 


The term p/kb from laboratory work 
was 0.626; in the equation it was 0.694. 
The term K from laboratory work was 
1.27 X 105; in the equation, 1.11 X 105, 

This would indicate that the mechanism 
as pictured might be close to the actual case. 

A cross check to this work was found by 
calculating, from Eq. 11 with constants 
determined as described above, the pressure 


lines A A’ and BB’ of Fig. 3. The agreement 


here is evidence that proper account of the - 


local geometrical factors is taken by the 
analysis used. 


Mutual Interference 


The development so far would indicate 
that two near-by pools could interfere with 
each other if they have a hydraulic con- 
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nection. This interference may be expressed 


as the pressure reduction in one pool result- 
ing from fluid production in an adjacent pool. 


An application of these ideas to the pres- 
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To further simplify the problem, the 
Magnolia pool was divided into five areas, 
each of which was assumed to be a unit. 

The three pressure curves shown in Fig. 6 
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TO OUTER WELLS. 


sure behavior in the Magnolia and Village 
pools (Smackover lime) has been at- 
tempted. So far the development of these 
pools has been too recent for any significant 
experimental check, but the method used 
and results obtained will be presented. 

Fig. 6 shows an outline of Magnolia 
producing area and a plot of the wells at 
Village. The pools are 1}4 miles apart. 
Individual well production was used and 
summed at Village because so few wells 
were in the pool that it was simpler to 
sum the effects of the wells than to inte- 
grate, and, in addition, slightly more 
accurate. A reduced form of Eq. 11 was 
used for each well, in which R was the 
radius of the well, and for all times at which 
t. did not approach too close to ¢’ the equa- 
tion becomes: 
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CONDITIONS TAKEN FROM D£x POOL. 


are: (1) the pressure effect at Village of the 
production in the Village wells on the basis 
of the assumption that there was no 
Magnolia production, (2) the effect of the 
Magnolia production on the center well] in 
Village on the basis of the assumption that 
there was no production at Village, (3) 
the sum of these two effects. Experimental 
pressures are shown as points. Fig. 6 shows 
that the Magnolia production has consider- 
able importance in the pressure behavior at 
Village. Eq. 11 indicates that it will have - 
increasing importance as time goes on. 


: Effect of a Gas Cap 


A study of these two fields introduces a 
new variable into the picture. Both have 
free gas presumably in equilibrium with the 
oil. Thus, any decrease in pressure causes 
the evolution of more free gas and the 
expansion of the gas that is already free. 
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Actually, in this particular case, the high 
pressures make this effect less noticeable 
than is usual in low-pressure pools. It is, 
however, a problem that must be recog- 
nized and properly handled. 
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Fic. 9.—ILLUSTRATION OF RELATIVE PRES- 
SURES RESULTING FROM TRANSFERRING PRO- 
DUCTION AWAY FROM FAULT LINE. 


One method would be to imagine that the 
gas-oil interface is a large piston face and 
that this piston would move back or forth 
to account for physical changes in the fluid 
in excess of those already accounted for by 
the liquid-compressibility effect contained 
~in the analysis. This corresponds to the 
material balance method.®.? 

Another method would be to imagine an 
amount of fluid returned to the formation 
equal to the expansion of the gas plus gas 
out of solution. This would involve a rather 
complicated equation for direct solution, 
but by a stepwise method it is simple. First, 
the pressure is determined on the basis of 
no gas out of solution. This pressure curve, 


together with reservoir fluid pressure- 
volume data, will give the increase in 
reservoir fluid volume. The voids filled with 
free gas are then subtracted from with- 
drawals, which in turn yield a new pressure 
curve. With luck this process need be fol- 
lowed only once. Certainly three trials will 
be sufficient to bracket the experimentally 
observed pressure behavior. Of these 
methods the latter is favored at present. 
The increased complexity of the problem 
by introduction of the gas phase will 
probably be accompanied by a decrease in 
accuracy of prediction. First, the higher 
compressibility and fluidity in the gas zone 
will tend to flatten out pressure gradients 
across the field. Second, if free gas is dis- 
persed throughout the oil it will cause a 
greater divergence between the behavior of 
the oil and water zones. Opposed to these 
objections, it is observed that the gas cap 
usually will not extend its perturbing force 
over all of the pool. As to the free gas 
dispersed throughout the oil, this may not 
be in Jarge quantities except near the well 
bore of a flowing well. This has been men- 
tioned previously as a local anomaly. 


Production Near a Fault 


In the two problems shown it has been 
assumed that the external boundary was so 
remote that it was necessary only to assume 
that at infinity there would be no flow. This 
is a natural inclusion in Eq. 11, hence no 
special treatment was necessary. 

The pools, Magnolia and Village, are in 
the central part of the Smackover Lime, an 
odlitic lime formation of more than 3000 sq. 
miles extent. No fluid flow will take place 
perpendicular to any boundary of this 
porous continuum and this fact can be 
taken care of analytically by images placed 
in offset positions. The test of the need of 
these images is the numerical magnitude of 
their effect relative to measurable pressures. 
At the present time the numerical value of 
the image effects for either of the problems 
just illustrated is negligible. 
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One other problem encountered in the 
Smackover does require an image—the 
pressure prediction at Buckner, Ark. 
The producing field and its relation to the 
fault line* are depicted in Fig. 7. 
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analysis by placing an image “offset” to the 
pool across the barrier (Fig. 7). The pres- 
sure drop observed at the pool as a result of 
production will then be the sum of the 
effects of the pool and its image. Evidently, 
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The presence of the barrier to flow shown 
can be completely accounted for in the 


* Actually the barrier to fluid flow is inside 
the fault line and at the present time it is a 
little uncertain as to where the line should be 
drawn. 


the effect of the image will be very small in 
the early life of the pool and will grow 
larger as time goes on. Two terms, each 
composed of equations like Eq. 11, are 
needed. Both the pool and the image must 
be represented by a term. 
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Well Distribution 


The foregoing equations and the meth- 
ods described are in suitable form to analyze 
a problem of the‘pressure effects resulting 
from variations in withdrawal rate in 
various parts of the oil zone. A practical 
use of this may be the consideration of 
relative pressure effects resulting from 
different well distributions. 

A simple illustration of this was worked 
out for the Dix pool, assuming that it was 
circular (Fig. 8). It was assumed that the 
number of wells needed to get the daily 
allowable of oil would be drilled. From Fig. 
8 it is found that shutting in production at 
the center wells will obtain higher pressures 
in the oil zone. 

This suggested well distribution was par- 
ticularly interesting at Dix because the 
wells could get their allowable with a 6-hr. 
pumping cycle. The pressure drawdown in 
this time is about 80 lb. per sq. in. By 
pumping 88 per cent of the wells 7 hr. the 
same total rate of oil production could be 
obtained with a drawdown of only 3 lb. per 
sq. in. more. The reduction of the number of 
wells by 12 per cent would cause a to per 
cent increase in average pool pressure at the 
end of the year. It is to be remembered that 
the equation and constants from which 
these figures were obtained were the same 
that gave the agreement shown in Figs. 4 
and e4 

Figs. 9 and ro show the effects of cutting 
out production in a fault-line pool. Fig. 10 
shows that the pressure behavior is im- 
proved by cutting out production straight 
back from the fault line, but not as much as 
in the cases of annular ring production 
depicted in Figs. 8 and 9. 
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NOMENCLATURE 


a, x, y, r, R, distances, ft. 

t, ti, to, t’, times, days 

7, density 

q(t), rate of flow, bbl. per day per sq. ft. de- 
veloped area 

Q, mass units 

K, diffusivity = k/fuc 

k, permeability 

f, porosity 

M, viscosity 

c, compressibility 
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DISCUSSION 
(Eugene A. Stephenson presiding) 


W. Hurst,* Dallas, Texas.—It is significant 
to state that the use of the instantaneous 
point sink as given here, and the application 
of the diffusivity theory in general, is an 
extremely useful tool to the petroleum engineer 
in interpreting fluid flow in oil reservoirs. Dr. 
Bruce has shown its application to the study 
of pressure behavior in the Dix, Magnolia, and 
Village pools, and the results confirm the 
validity of earlier studies in predicting the 
pressure variations in the East Texas field. 

I have found the application of the instan- 
taneous point sink theory extremely useful in 
the determination of the pressure build-up 
in the study of injection wells employed either 
in salt-water disposal or water-injection pro- 
grams. In passing, it can be mentioned that the 
application of this theory lends itself readily 
to the study of flow-test data from flowing 
wells, even though the oil is saturated with 
gas. In another part of this program I have 
illustrated the application of the diffusivity 
theory for the calculation of water drive on a 
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DISCUSSION 


field in which reservoir pressure and time are 
the parameters for the determination of water 
influx.* Finally the method of superimposing 
point sinks discussed by Dr. Bruce allows for 
the qualitative study of different well-spacing 
patterns, showing the transient pressure dis- 
tribution in the immediate vicinity of the wells, 
and offers a means for studying the migration 
of fluids within the reservoir. I wish to qualify 


* See page 57 this volume. 
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the last statement by saying that the diffusivity 
theory cannot be expected to apply in its 
entirety to the flow of heterogeneous mixtures 
of fluids in reservoirs, but until there is sus- 
tained evidence from field data of the validity 
of the two-phase and three-phase flow theory 
as hereto reported in the literature, this method 
offers an approximation as well as a sumplified 
calculation of the more difficult problems 
encountered in reservoir studies. 


Analysis of Reservoir Performance 


By R. E. Otp, Jr.,* Junior Memsper A.I.M.E. 


(Austin Meeting, October 1942) 


ABSTRACT 


Turoucu the use of pressure and production 
records, formation properties and bottom-hole 
sample data, the performance of an oil reservoir 
may be studied analytically to define and 
evaluate the natural forces acting on and within 
the reservoir. Use is made of material-balance 
methods and the equations for natural water 
encroachment to estimate reserves. Methods 
for calculation of pressures are given. 

A study of the Jones sand, Schuler field, 
Arkansas, has been made and is given here to 
illustrate the value of the methods discussed. 


INTRODUCTION 


With the decreasing rate of discovery of 
new oil reserves, attention is necessarily 
focused on the efficient development, 
evaluation, and production of existing 
reserves. From the nation’s viewpoint, the 
necessity of conserving resources js obvious. 
From the operator’s viewpoint, the problem 
is to lengthen the period of profitable 
operation, in an attempt to increase the 
return on his investment. To do this the 
operator must take advantage of the natu- 
ral forces acting on and within the reservoir. 
Natural water encroachment, the nemesis 
of profitable operation in the past, can be 
and is being harnessed to produce a greater 
oil recovery during the stage of flowing 
production. Proper evaluation of water 
encroachment rates and a fuller under- 


Manuscript received at the office of the Insti- 
tute Aug. 6, 1942. Issued in PETROLEUM 
TECHNOLOGY, November 1942. 
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standing of reservoir behavior dictate the 
appropriate production procedures. 
Complacency in hit and miss production 
is obsolete. Oil production must and will 
approach the efficiency of other businesses, 
such as manufacturing. A manufacturer 
will not place an article on the market until 
he has fully investigated the processes in- 
volved, additional investment in equip- 


ment, costs of production, and expected ~ 


profits. These may be modified by actual 
experience at a later date, but at least he 
begins with an idea of expected return. It is 
just as logical that an oil operator should 
investigate these same factors during the 
development and the early period of produc- 
tion of an oil reserve. 

The complexity of the problems existing 
in oil reservoirs should not be underesti- 
mated. Conversely, they should not be 
regarded as insoluble. Many completely 
defy solution, but there are others that can 
be solved completely or attacked intelli- 
gently to yield approximate results. 

The petroleum engineer has many tools, 
both figuratively and literally, at his 
disposal. Physical data such as core analy- 
ses, electrical logs, bottom-hole sample 
analyses, and bottom-hole pressures are 
accumulated extensively. Advances in the 
analytics of fluid flow have kept pace with 
the advances in measurement of physical 
data. It is the purpose of this paper to 
show how some of these records may be 
analyzed to define certain phases of 
reservoir behavior. 
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MATERIAL-BALANCE METHODS 


Material-balance methods have been 
ably discussed in the literature.-4 Many 
have used these to good advantage; for 
them much of this paper will seem repeti- 
tious. Others, however, have been reluctant 
to accept these methods fully, believing 
that the necessary assumptions of either 
equilibrium or differential liberation of gas 
from the reservoir oil limit their quantita- 
tive application. It has been found from 
usage that the differences resulting from the 
two assumptions are minor and may be 
considered insignificant. 

The general equation derived by Schil- 
thuis! is as follows:* 


An[u + (tn — ro)v] + 2 
v 


= n[(u—u.) + mu, =| +z 


With gas or water injection, it is sometimes 
convenient to express the equation as: 


An[u + (rp — ro)v] + 
=n| (u— u) + mu, — 2) | 


+Z+G0+ Z; 


‘In this form, the left side of the equation 


is the reservoir volume voided by produc- 
tion. The right side contains the volumes 
that must fill this void; namely, expansion 


and injection records. The terms u and r, 
are determined from bottom-hole sample 
analyses. Values of v can be determined 
directly from a sample of gas-cap material 
or can be calculated from its hydrocarbon 
analysis.® If samples of gas cap are un- 
obtainable, a close approximation of the 
volume » can be made from an analysis of 
casing gas. The value for m can be deter- 
mined from core analyses and development 
records. 

Adequate logs and core analyses for 
porosity and content of connate water 
will give a measured value of x, the oil 
originally in place. The cumulative water 
encroachment Z can then be calculated 
directly. However, in many of the older 
fields where these data are incomplete, 
may be estimated or calculated by material- 
balance methods. : 


WATER-DRIVE CALCULATIONS 


The solutions of equations for the un- 
steady-state flow of water into a reservoir 
for different geometrical configurations 
have recently been published by Hurst.® 
The radial-drive equations have proved 
especially applicable. The equation derived 
by Hurst for cumulative water influx is 
as follows: 


que 2m(144)KoHR! ja ay [G(a20/R2) — G(a2(0 — 61)/R?)] 


5.615ua* 0; 


a oa [G(a?(6 — 61)/R*) — G(a2(9 — 62)/R?)] 


G2 


Ut moe [G(a2(0 — 0:)/R2) — G(a*(6 — 63)/R)] 


9s 


of oil content and gas cap, water encroach- 

ment, injected gas and injected water. 
The terms An, rn, 2, G, and Z; represent 

volumes obtained from field production 


1 References are at the end of the paper. — 
* Nomenclature at end of paper, preceding 
references. 
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It has been found that the values of 
a?/R? inside the G functions are not critical, 
and that the calculated water encroach- 
ment can be considered a function of pres- 
sure change with time. For the sake of 
simplicity, therefore, this equation will be 
referred to as: 
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Z = Cf, @) 
where 
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C must usually be determined empirically 
in conjunction with the material-balance 
equation because of lack of complete data 
on formation properties in the water zone. 

In order to illustrate the use of the ma- 
terial-balance equation, the water-drive 
equation, reservoir formation and fluid 
characteristics and field pressure and pro- 
duction records, an analysis has been made 
of the Jones sand, Schuler field, Arkansas. 


SCHULER FIELD, JONES SAND, ARKANSAS 


The Jones sand of the Schuler field was 
discovered in September 1937. An impres- 
sive amount of data has been accumulated 
during its development and production. 

Pressure declined from an original of 
3520 |b. per sq. in. to 1600 Ib. per sq. in. by 
February 1941, when the field was unitized. 
At that time several wells having high gas- 
oil ratios were shut in, causing a slower 
decline. Gas injection was started in July 
1941. Since that date the reservoir pressure 
has remained virtually constant at 1500 lb. 
per sq. in. Water production has been 
negligible and probably will continue so 
for several years because of the practice of 
shutting in wells when they become wet. 
The pressure and production records are 
shown in Fig. 1. 

Calculations show that there is natural 
water encroachment into the Jones sand, 
but its magnitude heretofore has been 
insufficient to keep pace with the produc- 
tion of oil and gas. Two methods of deter- 
mining the amount of water influx are 
discussed in the following cases. 


Case I. Using Geological Measure of Initial 
Oil in Place 


The Jones sand had an original oil zone 
of 141,500 acre-feet; an original volume 


ratio of gas cap to oil zone of 0.037; an 
average porosity of 17.6 per cent and a 
connate-water content of 35 per cent of 
pore space as determined from the cores of 
‘Marcus No. 3. These volumes provide for 
125.6 million barrels of reservoir oil, which 
corresponds to 86.6 million barrels of stock 
tank oil initially in place. The essential fluid 
properties of the reservoir are given in 
Fig. 2: 

The original oil content, bottom-hole 
sample data, pressure and _ production 
records were used to calculate the cumula- 
tive water encroachment Z for different 
times. The results are given in Table 1, and 
are plotted versus time in Fig. 3. Up to 
May 1, 1942, about 13 million barrels of 
water has encroached, while the production 
of 23 million barrels of stock-tank oil and 
evolved gas had voided 70 million barrels of 
net reservoir volume. 

Using the physical constants of R = 
6400 ft., K = 350 millidarcys, @ = 0.176, 

= 2.5(107-8), 4s = 0.30 centipoises, with 
appropriate change in units, a?/R? was 
calculated to be 0.280. This was used with 
the pressure-time relations to evaluate 
f(P, @) during the period of production. The 
value of the function on April 30, 1942, was 
54,746 while the cumulative water from 
the material balance was 13.30 million 
barrels; therefore, C = 242.9. Multiplica- 
tion of f(P, 6) by C gives the calculated 
water encroachments plotted in Fig. 3, 
which are compared with those calculated 
by the material-balance equation. The 
agreement is satisfactory. 


Case II. Using No Geological Measure of 
Initial Oil in Place 


Since there is a mathematical relation 
expressing the proportional variation in Z 
as a function of pressure and time, Z and 
both can be calculated from the pressure- 
production records and reservoir fluid 
properties. 

The curve shown in Fig. 4 was deter- 
mined by assuming different values for C. 
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Octoberi so. annem ae we ee iare sae. tre 2,910 4.653 1.5173 146 0.146 1.6633 
I 
sapere PRK Sy hry ee 2,785 6.030 1.537 179 0.186 TFS 
PATH FAD sce shed Aone e eater 2,650 7.360 1.560 200 0.218 1.778 
Wail rs sere tear pice is Somierier stad ana. 2,505 8.751 1.5887 230 0.265 1.8537 
AUPREE; Claws coainia SIF Pee ae) eit oa 2,501 9.011 1.5890 237 0.273 1.862 
Octobetieeae «etic oldies ett wise eles 2,425 9.873 1.6080 258 0.307 I.915 
2,290 II.259 1.6454 310 0.394 2.0394 
2,125 12.619 1.6075 440 0.603 2.3005 
1,950 13.998 E {7609 <- 550 0.825 2.501 
1,878 14.462 1.801 590 0.920 2.721 
1,785 EScSZE 1.8495 680 I.122 2.9715 
1,670 16.132 1.9150 740 I.310 3.225 
1,630 16.552 1.940 760 1.383 3.323 
1,609 16.739 1.953 760 1.398 3-351 
1,608 16.929 1.954 759 1.397 3.351 
1,601 17.348 1.959 756 1.399 3.358 
1,575 rT e757 1.9775 755 1.419 3.3965 
1,555 18.177 T.99I5 756 1.440 3-4315 
1,537 18.583 2.005 760 1.4605 3-470 
alle” Sy STA 19.006 2.0225 2672. 1.503 3.5255 
F ie Del SOs 19.426 2.030 772 F2Sai 3.551 
1,502 19.830 2.033 774 1.525 3-558 
October. 2 emieiasss aioe 1,506 20.249 2.030 777 I.531 3.561 
NOV EDIDEL sales Gora iete ie. smin cans 1,506 20.652 2.030 781 1.539 3.569 
Decémber NGF vise acta note pe 1,500 21.068 2.034 785 1.551 3.585 
1942 
January BEA Ani eR ee ORC 1,498 21.474 2,036 7890 1.562 3.598 
CDILUBLY Aves dete) suede Ciseieaies! sic Fs 1,492 21.850 2.041 790 1.584 3.625 
NEARER ce oot edseie voce mete tc sett 1,493 22.261 2.040 805 1.602 3.642 
RDC ots ie stata cteatecepeasidlec ain loans 1,493 22.619 2.040 806 1.604 3.644 


Calculations for m were made from each of 
the last 30 pressure-production points for 
each assumed value. The deviation of 
from the mean value in each series was 
obtained and plotted against that mean 
value. The minimum deviation occurs 
where the mean value of m is 86.5 million 
barrels, indicating that at this point best 
agreement is obtained between individual 
pressure-production points. 

The value of ” the original oil in place, 
calculated in this manner is 86.5 million 
barrels. The remarkably close agreement 
between this value and the geological meas- 
ure used in case I may be fortuitous, but 
it is indicative of the effort spent in the 
detailed analysis of sand volume and 


“ro = 760; uo = 


porosity made by the operators in the 
Schuler field and the Arkansas Oil and Gas 
Commission. This check also serves to sub- 
stantiate the connate-water saturation 
determined from core analysis as well as 
material-balance method coupled with the 
unsteady-state water encroachment as a 
quantitative method for calculating original 
oil in place. 


PRESSURE PREDICTIONS 


In addition to defining reservoir mechan- 
ics, the material-balance and water- 
drive equations can be used to predict 
pressure behavior under different produc- 
tion procedures. 


Ree rOLD IR, ox 


balance Calculations 


Anu + (rp — ro)0] Gu 


oO o 
0.503 0.0030 
0.604 0.0107 
1.823 0.0205 
2.676 0.0274 
2.981 0.0349 
3-437 0.0406 
4.444 0.0464 
7-739 0.0777 

10.390 0.1003 
13.086 0.1263 
16.222 0.1587 
16.778 0.1590 
18.907 0.1805 
22.962 0.2229 
29.030 0.2817 
36.269 0.3586 
39.351 0.3974 
45.526 0.4515 
52.026 0.5243 
55.002 0.5520 
56.092 0.5665 
56.729 0.5676 
58.255 0.5731 
60.312 0.5936 
62.374 0.6092 
64.483 0.6240 
67.006 0.730 0.6435 
68.982 1.880 0.6517 
79.555 3.010 0.6550 
72\. 107 4.207 0.6517 
73.707 5:443 0.6517 
75.529 6.722 0.6561 
77.263 7.933 0.6582 
79.206 9.251 0.6639 
81.075 10.730 0.6628 
82.424 II.708 oO. 


I.450; Yo = 0.000840. 


TABLE 2.—Comparison of Calculated and 


Measured Pressures after July 1939 
RESULTS PLOTTED IN FIGURE 5 


m.. | Calculated Measured 


ya 


wee 


ates eee dessare, 
: et . per . per 
End of Period Re Ga tas Sq. ta: 
Gauge Gauge 
2,489 2,501 
2,424 2,425 
2,279 2,290 
2,120 2,125 
1,946 1,950 
1,907 1,878 
1,791 1,785 
1,685 1,670 
1,624 1,608 
1,542 1,555 
1,494 1,505 
1,492 1,506 
1,486 1,492 


1,483 1,493 


[ w — Uo) + mu, 2 —*) | n [ — uo) San eee =] Th 


i P, 0 
BL T(P, 9) 


to) 
80 


192 
571 
806 
1,182 
1,549 
1,026 
3,553 


- 701 5,633 

145 7,851 
-474 | 10,420 
-004 | 11,454 
-270 | 13,458 


.652 | 14,046 
19,772 

203 | 21,267 
924 | 24.948 
+413 | 27,930 
-606 | 30,913 


32,220 
33,359 
34,148 
35,548 
37,087 
38,675 
40,194 
41,443 
43,025 
44,948 
45,123 
48,259 
49,318 


51,097 
51,919 
53,516 
54,746 


57.418 


TABLE 3.—Calculated Future Pressure 
Behavior 
RESULTS PLOTTED IN FIGURE 6 


Calculated Pressures 


15,000 20,000 


ae Boi. per | BEL. per | Bbl 
i . per . per . per 
Bad of Reriod Day Oil, | Day Oil, | Day Oil, 
150 Net | 150 Net | 150 Net 
Gas-oil | Gas-oil | Gas-oil 
Ratio Ratio Ratio 
1942 : ; 
ily a viemia he 
ae Sigetercnheit 1,492 
November. 1,478 
1943 
siacon ae 1,463 
ipialiy-sSaactan ere 1,450 
November... 


Q2 ANALYSIS OF RESERVOIR PERFORMANCE 


Two methods of handling the mathe- 
matics for pressure prediction are possible. 
One is by differentiation of the material- 


to project pressure variations. The method 
of trajectories used in this procedure is an 
application of the calculus. 


v, VOL. OF GAS IN RESERVOIR PER VOL. AT STANDARD CONDITIONS: BBLS. PER CU. FT. 
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balance equation and the reservoir fluid 
properties as functions of pressure. The rate 
equation for water drive and the balance 
equation in differential form may be used 


RESERVOIR PRESSURE: LBS. PER SQ. IN. 
FIG. 2.—VARIATION OF RESERVOIR FLUID PROPERTIES AS A FUNCTION OF RESERVOIR PRESSURE. 
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The other method, used in this paper, is 
iteration, or trial and error. Different 
values of pressure are assumed and substi- 
tuted in the water-drive equation until a 
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value is obtained that will equalize both 
sides of the balance equation. In use, two or 
three pressures may be assumed, and the 


correct one determined by interpolation. 


>} | DEVIATION OF n FROM MEAN| 


12,000 bbl., 15,000 bbl. and 20,000 bbl. of 


oil per day with a net gas-oil ratio of 150 cu. 
ft. per barrel were chosen. It is evident from 
the pressure trends shown in Fig. 6, and 


8 
MEAN VALUE OF n: MILLIONS OF BARRELS 


Fic. 4.—DETERMINING n AND C BY PLOTTING DEVIATION OF FROM ITS MEAN AS A FUNCTION OF* 


nN AND C., 


Toillustrate the application of the predic- 
tion method, pressure predictions were 
made from July 31, 1939, based on the 
history up to that time. 

At this date the cumulative water 
encroachment calculated by the material 
balance (case I) was 2.47 million barrels, 
while /(P, 8) was 10,420. This fixes the 
value of C as 237.4. Pressure decline using 
actual production figures was calculated by 
the method described above. The calculated 
pressures given in Table 2 and Fig. 5 
agree satisfactorily with those measured in 
the field. . , 

Using the same method, pressure behav- 
ior for different production procedures was 
calculated for the next two years. Rates of 


listed in Table 3, that the gas injection is 
effective in maintaining reservoir pressure. 

As a matter of additional interest, cal- 
culations were made of the pressure 
build-up to be expected if the field were 
shut in. The pressure increase would be 
slow, rising 187 lb. per sq. in. in two years. 


APPLICATIONS AND LIMITATIONS 


Material-balance calculations are useful 
in defining reservoir performance when 
only a small amount of the reserve has been 
produced. The magnitude of the pressure 
decline and the number and accuracy of 
pressure surveys are the controlling factors 
in ‘applying these methods in the early life 
of production. They have been applied 
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successfully to fields where only 1 or 2 per of field data. The greater the number of 
cent of the oil in place has been produced. dependable pressure surveys, the greater 
In these cases, precise pressure measure- the accuracy of results. In the accumulation 
ments, porosity and connate water, were of field data, it is essential to keep accurate 
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HIGH RATIO 
WELLS SHUT IN 


Fic. 5.— ILLUSTRATING AGREEMENT BETWEEN MEASURED PRESSURES AND THOSE DETERMINED FROM CALCULATION OF 
MATERIAL-BALANCE EQUATION. 


PRIOR TO JULY 31,1939 USED AS 
BASIS FOR CALCULATED PRESSURES. 


NOTE: PRESSURE-PRODUCTION HISTORY 
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available. One important point in theearly records of gas and water production as well 

history of a field is proper averaging of as oil production. 

pressures during the development period. Pressure predictions are limited by the 
In general, application of material-bal- amount and accuracy of pressure-produc- 

ance calculations are limited chiefly by lack _ tion records when calculations are started. 
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Pressure data should be obtained only _ be shut in during static bottom-hole pres- 
after carefully selected key wells have sure surveys unless the test wells are not 
been shut in for a sufficient period of affected by producing adjacent wells. In 
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Fic. 6.—PRESSURE PREDICTIONS FOR DIFFERENT ASSUMED RATES IN SCHULER FIELD, EMPLOYING MATERIAL-BALANCE 
EQUATION 


time for equilibrium to be established. many cases, the estimation of future gas- 
An index of the shut-in time can be oil ratios may be critical. More research on 
observed from build-up or productivity fluid flow will increase the accuracy of these 
index tests. All wells in the field should prediction analyses, 
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CONCLUSIONS 


Quantitative methods have been pre- 
sented that are applicable for identification 
and determination of magnitude of water 
encroachment, determination of initial oil 
in place, and calculation of pressure be- 
havior in oil reservoirs. The methods are 
illustrated in a study of the Schuler field, 
Jones sand. Water encroachment was 
determined in two different manners (cases 
I and II), and the initial oil content verified 
(case II). With two years of pressure-pro- 
duction records as a background, pressure 
_ behavior for the following three years was 
calculated and compared with actual 

measurements. The satisfactory agreement 
obtained between the calculated and meas- 
ured values authenticates the method used. 

It is apparent from this and similar 
studies that the use of the material-balance 
and water-drive equations when properly 
applied to field data gives a fundamental 
tool for evaluation of reservoir performance. 
One especially important usage is in the 
determination of pressure behavior. Critical 
rates of production may be established for 
water-drive fields. Rates and quantities 
of injected water to supplement natural 
encroachment may be predetermined. The 
effect of gas injection can be known before 
such program is initiated. Thus the effects 
of various production programs can be 
safely evaluated beforehand. When these 
determinations are combined with core- 
analysis saturation data, the economics 
of recovery under each can be analyzed, 
and the most profitable one selected. 

These calculations can be made when 
reservoir-pressure measurements, produc- 
tion records of oil, water and gas, and bot- 
tom-hole sample analyses are known. 
Determination of structural dimensions us- 
ing porosity, connate water and permeable 
thickness from core analyses will aid in 
earlier application and increased accuracy 
of results. 

The importance of complete and accurate 
pressure and production records cannot be 
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overemphasized. Reservoir pressure is 
affected as much by withdrawal of equal 
reservoir volumes of water and gas as by 
oil. The extra effort to measure and record 
these quantities is well justified in view of 
the increased knowledge of reservoir per- 
formance that may be gained by their use. 
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NOMENCLATURE 


n, stock-tank oil originally in place, bbl. 
An, stock-tank oil produced, bbl. 

u, volume of oil and originally dissolved gas 
in reservoir per volume of stock-tank oil. 

Uo, Original value of u equal to 1.450 for Jones 
sand oil, 

Ym, cumulative net produced gas-oil ratio, 
cu. ft. per bbl., at 60°F. and 14.7 lb. per 
sq. in. abs. 

Yp, cumulative produced gas-oil ratio, cu. ft. 
pec bbl., at 60°F. and 14.7 lb. per sq. in. 
abs. 

Yo, originally dissolved gas-oil ratio, cu. ft. 
per bbl., equal to 760 for Jones sand oil. 

v, barrels of gas in reservoir per cubic foot 
at standard conditions, 

%, original value of v equal to 0.000840 for 
Jones sand. 

z, barrels of water produced. 

Z, total barrels of water encroachment. 

m, original volume ratio of gas zone to oil 
zone. 

G, total gas injected, cu. ft. at standard con- 
ditions of 60°F. and 14.7 lb. per sq. in. abs. 

Z;, total water injected, bbl. 

original reservoir pressure, lb. per sq. 

gauge. 

P, reservoir pressure, lb. per sq. in. gauge. 

K, permeability, cu. ft. per day per sq. ft. 
per lb. per sq. ft. per ft. 

c, compressibility, cu. ft. per lb. per sq. ft. 

¢@, porosity, fraction. 


: aves LS 
a2, diffusivity, sq. ft. per day equal to nC 


R, radius of reservoir, ft. 

H,. sand thickness, ft. 

6, time, days. 

ag, fraction of perimeter of field exposed to 
water encroachment. 

#, viscosity of water in formation, centipoise. 
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DISCUSSION 
(C. H. Keplinger presiding) 


R. C. Craze,* Houston, Texas.—Through 
application of field and laboratory data to the 
material balance and unsteady-state equation 
for the flow of water into a reservoir, the 
author has demonstrated in a clearly defined 
pattern the procedure followed in computing 
quantitatively the relation between the pres- 
sure behavior and the withdrawal of fluids from 
the producing horizon, not only for the history 
of the field cited but also for predictions of 
pressure in the future under various assumed 
operating conditions. Emphasis is placed on 
the importance of available, complete, and 
accurate reservoir-pressure data, production 
records, subsurface sample data, and structural 
information, in order that a reliable interpreta- 
tion"of the forces"acting in a reservoir may be 
possible. 

Discussion of the utility of an analysis of 
reservoir behavior suggests the following addi- 
tional thoughts which are not covered in the 
paper: 

Application of the material balance and 


* Humble Oil and Refining Co. 


unsteady-state equations to the evaluation 
of reservoir performance not only permits 
calculation of past reservoir-pressure behavior 
and predicted future pressure trends, but also 
evaluates directly the behavior of the gas 
cap and the relative changes in the volume 
of the oil zone throughout the period under 
consideration. 

In conjunction with the calculated gas-cap 
performance, inspection of gas-oil ratio be- 
havior in individual wells may disclose changes 
in the gas-oil contact that will correlate 
with that computed from pressure-production 
relations. 

Complementing the determination of the 
water influx by pressure-production analysis, a 
study of the history, structural location, and 
behavior of wells producing water may be made 
in an effort to estimate the volume of sand 
flooded by water encroachment and the attend- 
ant rise of the water table. Correlation of this 
independent analysis with the calculated water 
influx may yield more reliable information on 
the flooding efficiency of the water drive, and 
permit prediction of future rise of the water. 
Such information is useful in anticipating 
future production problems in individual wells. 

The correct interpretation of the results 
obtained from a study of the reservoir per- 
formance carried out in the manner described 
in the paper must be accompanied by con- 
siderable caution, and by an appreciation of all 
actual field data that might contribute to a 
better understanding of the reservoir behavior. 
Particular attention is directed to the empirical 
evaluation of the constant C where 
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Care must be exercised that the determined 
value for C does not indicate values for the 
individual component parts that represent 
magnitudes beyond reasonable ranges for those 
factors. 
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Reservoir Analysis and Geologic Structure 


By J. M. BucBrer,* Memper A.I.M.E. 


(Los Angeles Meeting and Austin Meet'’ng, October 1942) 


ABSTRACT 


THE engineer and the conservationist agree 
that effective water drive is the desirable reser- 
voir production mechanism. Water drive may 
result either from the expansion of edge water, 


_ the reservoir water bordering an oil pool, or 


from the artesian flow of edge water from the 
outcrop. Thus, the extent of the reservoir has 
an important bearing upon both the rate and 
the ultimate quantity of water influx to an 
oil pool. 

Lens-type reservoirs are generally recog- 
nizable, but the complete structure of the more 
important domal types, having possible limita- 
tions from crestal and synclinal faulting, is not 
well understood. The delineation from cores, 
electrical logs and exploitation phenomena of 
the crestal portions of reservoirs is increasingly 
exact. This paper suggests that inference from 

these factual pictures, combined with the 
scattered well and geophysical data of the 
synclines and with consideration of the dy- 
namics of structural formation, may be applied 
to solving the complete geologic structure. Since 
faulting on the domes and in the synclines may 


effectively seal and thus limit the size of a 


reservoir and bar additional water influx, con- 
sideration of geologic structure and its possible 
effects is essential to complete analysis and 
prediction of reservoir performance. 


INTRODUCTION 


Implicit in reservoir studies is the fact 
that the oil must be displaced from the 


reservoir rock by some other fluid, either 


gas or water, and this understanding yields 


Manuscript received at the office of the Insti- 
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the terms descriptive of the major reservoir 
production mechanisms, gas expansion and 
water drive. Three recent papers!:?:3 make 
clear the economic and conservation. pre- 
eminence of water drive as a production 
mechanism; in fact, the title of the latest of 
these is ‘‘ Production under Effective Water 
Drive as a Standard for Conservation 
Practice.” 

There appears to be an assumption at 
times among analysts that the effectiveness 
of a water drive is solely dependent on the 
rate of oil production; that is, if water drive 
appears to be insufficient or lacking, a lower 
oil-recovery rate would increase or reveal it. 
This assumption might result from the fact 
that the analysis has been wholly developed 
during the period of production curtail- 
ment; that is, since 1929. The writer takes it 
that the recurrent phrase in De Golyer’s 
paper,® ‘“‘some degree of water drive,’ is 
related to this assumption. In California, an 
extraordinary phrase, ‘inactive water 
drive,” is rather common and the connota- 
tion of uncertainty regarding our knowledge 
of reservoir performance is evident. 

Wyckoff? speaks of the type of reservoir 
and performance as follows: “In general, 
reservoirs may be any one or a combination 
of domal, faulted, lenticular, or stratigraphic 
traps. Insofar as the dynamic performance 
of such reservoirs is concerned, the par- 
ticular type merely determines whether 
regional flow is symmetrical as in a uni- 
formly developed domal or lenticular type, 
or one-sided as in many stratigraphic or 
faulted traps.” But whether the flow is 


_ 1 References are at the end of the paper. 
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symmetrical or asymmetrical, all mathe- 
matical formulations of performance, fol- 
lowing the work of Hurst* and Muskat,® 
assume a reservoir of large or infinite 
extent. 

A further introductory point of impor- 
tance is the prolongation of the life of oil 
fields under proration to many years, to 
even 30 or more,® and thus the empirical 
check of theory and future performance 
prediction is sometimes made from but a 
small segment of the pressure-production- 
time relation, which embodies a pool’s 
history. Under precurtailment production 
practice, the flowing life was only a few 
years, but it is usually impossible to investi- 
gate such compact pool histories in the 
light of present knowledge, because few if 
any of the properties and performance data 
of the reservoir and its fluids were recorded. 

The present inquiry was undertaken as 
an examination of the phrase “‘degree of 
water drive,” and immediately involved 
the nature and extent of the regional flow 
postulated by the analysts. Many reservoirs 
are so limited in continuity, in size, by 
depositional or structural features, that the 
term “regional” should hardly be applied 
to flow within them. While reservoirs of 
the lens type are rather readily recognized, 
reservoirs having structural limitations to 
the amount and to the continuous advance 
of edge water have not been adequately 
described in the literature. The writer 
wishes to call attention to reservoir struc- 
ture and to suggest that its delineation 
is necessary if the complete production 
mechanism of a reservoir is to be understood 
or anticipated. 


WATER DRIVE 


In the limiting cases, the mechanism of a 
water drive is either that of the expansion 
of a compressed liquid or of the simple 
artesian flow of a liquid so slightly com- 
pressed as to be essentially nonexpanding. 


RESERVOIR ANALYSIS AND GEOLOGIC STRUCTURE 


Expansion must initially be effective in all 
reservoirs but can be of great importance as 
an oil-producing force only where the total 
volume of edge water is large. The expan- 
sion concept was developed in studies of the 
East Texas field,*:*78 and that field is a 
documented example of its importance. An 
artesian water drive requires that flow of 
water shall take place through the entire 
reservoir, from outcrop to oil interface. 
Production from the Mexican fields is 
commonly ascribed to the artesian flow 
mechanism but consideration indicates that 
there, too, water expansion may have been 
the productive force. This seems an aca- 
demic distinction, for in reservoirs of such 
great permeability, artesian flow probably 
could occur at rates that would have main- 
tained the reported pressures. 

In a lenslike reservoir, artesian drive 
cannot exist but expansion water drive can 
occur. If a blanket reservoir is cut by faults 
and the reservoir face is sealed at the fault 
planes, the seeming blanket reservoir will 
perform as does a lens-type reservoir. Con- 
sideration of the kind of reservoir, its total 
size and average permeability, then, are 
necessary to define a pool’s performance or 
“degree of water drive.’’ Where these seem 
to be sufficient, other factors are the oil- 
production rates yielding proper pressure 
maintenance under either expansion or 


artesian water drives. If these oil rates are’ 


so low as to be uneconomic, a pool may be 
produced by gas expansion without recogni- 
tion of a water drive. Because water drive 
is the desirable production mechanism, 
engineers and conservationists urge® that 
each new pool shall be initially developed 
and produced so as to make a water drive 
effective until it is proved that such opera- 
tion is uneconomic. 

It is accepted that artesian flow in the 
Woodbine zone could not have maintained 
the pressures of the East Texas field at 
current or past oil-production rates. Fur- 
ther, it is possible that artesian flow cannot 
occur, or is greatly restricted, in the Wood- 
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bine, because the reservoir may be limited 
in size, cut off from the outcrop, by the 
fault system to the west and north (ref. 7, 
Fig. 2). There is some evidence of this at 
Mexia-Powell, where salt water is found in 
the Woodbine east of the faulting and 
fresh water on the west side. However, the 
Woodbine in the East Texas basin—that is, 
within this fault system—is a blanket sand 
of uniform character and, even if the other 
structures in the basin are considered as 
plugs or islands and subtracted from the 
total in a calculation of the amount of 
water available, it still appears that it 
probably constitutes a continuously perme- 
able blanket of sufficient size to produce the 
East Texas field to exhaustion by expansion 
water drive. 

Simple artesian flow has an unquestioned 
physical basis. However, to the writer’s 
knowledge, no well-documented history 
exists of a pool where an important part of 
its production resulted from artesian water 
drive. The number of studies of expansion 
water-drive pools steadily increases. The 
fact, as stated by De Golyer,’ that “ . 
the original reservoir pressure . . . in most 
reservoirs is approximately that of the 
hydrostatic head of water for the cor- 
responding depth . . . ,” strains the belief 
that artesian drive actually exists in many 
pools. When the number of flowing artesian 
water supplies is recalled, it is striking that 
no similar condition in petroleum reservoirs, 
in which original pressure exceeds the 
hydrostatic head from the surface, is 
common. 

In a humid area, as in Mexico or Burma, 
replenishment of water at the outcrop 
might be sufficient to equal reservoir 
withdrawals in an oil pool under artesian 
drive and a constant pressure in the pool 
during production would be noted. How- 
ever, in a pool in an arid area, like the San 
Joaquin Valley of California, reservoir 
withdrawal would be at a greater rate than 
reservoir replenishment and a declining 
pressure in an oil pool under artesian drive 
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would be present. With such structures, 
there should frequently be enough water in 
the monocline off the outcrop, and lying 
at an elevation above the crest of the oil 
pool, to yield a definitely advancing edge 
water. Some of the fields here discussed 
have been mentioned as examples of this 
type of artesian water drive but the ob- 
served limited edge-water advances in these 
fields again imply that free flow from out- 
crop to oil-water interface seldom exists 
in a reservoir stratum. 


LENS-TYPE RESERVOIRS 


Many reservoirs are limited in size by 
depositional or structural features. These 
limitations preclude or impede artesian 
water flow within the reservoir, and in such 
pools only the expansion water drive can be 
operative. Change of facies within a horizon 
up and down dip from a field, as exemplified 
in certain Jackson-Eocene pools of the 
Laredo district of Texas, gives an example 
of a limited reservoir, the absence of 
artesian water drive, and an expansion 
water drive of so small an amount as to 
pass unrecognized. 


RESERVOIRS WITH STRUCTURAL 
LIMITATIONS 


The structural limitations of reservoirs to 
the amount and to the continuous advance 
of edge water are of great importance, since 
they exist in many fields. No satisfactory 
explanation of the failure of edge water to 
advance continuously in the fields of the 
west side of the San Joaquin Valley of 
California has yet been presented. Pack? 
suggested reaction between oil and edge 
water, and Wilhelm! deposition of salts 
from edge water, at and near the interface, 
to lessen or destroy permeability. Also, 
Herold used the Jamin effect to explain the 
failure of encroachment.!! Research?? is 
now being directed at the presence or 
development of hydrophobic surfaces as the 
cause of, or an influence on, nonencroach- 
ment. The explanation proposed here is 
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that, since the structural breaks surround- 
ing a pool limit the effective size of the 
reservoir, the productive mechanism of the 
fields in question passed directly from 
expansion water drive to gas expansion. 

From the earliest petroleum exploitation, 
the correlation of well logs to delineate 
subsurface structure has been a difficult 
problem, especially in the fields producing 
from Tertiary sediments. Until recent 
years, the almost universal picture of high- 
relief producing structures has been one of 
even folds with blanket sands extending 
over and around the pools, smooth and 
unbroken. Inherent in this concept is the 
adjustment of the sediments to folding by 
flowage or by the gliding of the strata along 
bedding planes. 13.14. 55 

Since the introduction of the core barrel 
by J. E. Elliott in 1921, and the application 
of electrical logging beginning in 1932, the 
factual knowledge of the subsurface has 
increased enormously. From the fault pat- 
terns delineated in the structures of the 
Gulf Coast of Texas and Louisiana and the 
San Joaquin Valley of California, it is an 
evident generality that the clastic sedi- 
ments, including the most recent, adjust 
themselves to elementary folding by fault- 
ing alone. Modern detailed surface map- 
ping, such as Galloway’s! in Kettleman 
and that recently done in the Elk Hills, 
has contributed to this knowledge, as 
have also the geophysical exploratory 
techniques and inferences from certain 
exploitation phenomena, such as reservoir 
performance. 

The tension fault pattern and the neutral 
zone in the competent folds of the San 
Joaquin Valley’ have been delineated and 
the presence of the compression fault pat- 
tern in the lower measures of these folds 
is indicated.!* The tension fault pattern in 
the Conroe-type, incompetent folds of the 
Gulf Coast is well known. The anticlines of 
the west side of the San Joaquin do not 
occur by themselves, for two accompany- 
ing synclines, having fault patterns com- 
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plementary to those in the anticline, are © 


also present. The complete structure of the 
piercement and the semipiercement domes 
of the Gulf Coast includes the dome and 
the accompanying rim syncline. In the 
deep-seated domes, the notable tension 
fault pattern of the dome must be comple- 
mented by the related synclinal pattern 
surrounding the dome. From the foregoing 
considerations, Figs. 1 and 2 are presented 
as diagrams illustrating some features of 
elementary structures. 

In the main, synclinal fault patterns 
must be inferred and cannot be delineated 
from well logs, because wells are drilled in 
synclines only by accident. With Gulf 
Coast structures (Fig. 2), the synclinal 
fault pattern in the upper strata is narrow, 
the thin end of a wedge. This, with the 
effects of sedimentation and erosion during 
structural growth and of regional dip, 
requires many control points before de- 
lineation can be attempted. In synclinal 
areas, the lack of control from wells is 
generally equaled by the paucity of geo- 
physical data, for detailed measurements 


with gravity and seismograph instruments - 


are in general localized on the structural 
highs; also, deep reflections or events are 
seldom calculated. However, scattered 
geophysical data do support the structural 
picture presented here; for example, the 
faulted syncline, valleyward from Kettle- 
man, is plainly noted in seismograms. 

Fig. 1 illustrates the type structure of the 
fields of the west side of the San Joaquin 
Valley. The central anticline can represent 
Kettleman North Dome with its Temblor- 
Miocene producing sands crossing the 
structure in the neutral zone, unfaulted, 
and its Avenal-Eocene sands cut by the 
faults of the compression zone. In the Ket- 
tleman Plains syncline, to the southwest, 
the synclinal, tension-fault pattern cuts 
both these formations; and this is true 
also in the faulted syncline on the valley 
side. Comparison should be made with 
Woodring” for the presently accepted, 
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conventional cross section of such struc- 
tures. He displays the Temblor formation 
sweeping from the outcrop in Reef Ridge 
down under the plains, over the dome and 
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faults will not have the displacement of the 
domal faults. No data are available to 
answer the question whether the fault 
planes contain gouge or salt deposits 
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Fic. 1.—DIAGRAMMATIC STRAIN AND FAULT PATTERNS OF COMPETENT, COMPRESSIONAL-TYPE 
; STRUCTURES. 
T, tension patterns; C, compression patterns. Horizontal and vertical scales are the same. 
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Prc. 2.—DIAGRAMMATIC STRAIN AND FAULT PATTERNS OF INCOMPETENT, GRAVITATIONAL-TYPE, 
DEEP-SEATED STRUCTURES. 
T, tension patterns. Horizontal and vertical scales are the same. 


down under the valley, smooth and 
unbroken. 

From the deep-seated dome diagram 
(Fig. 2), it is evident that the salt uplift is 
several times as high as the depth of the 
trough in the salt in the syncline. Nettle- 
ton (pp. 89-92 of ref. 18) has exhaustively 
discussed the geometry of different types of 

salt domes and gives a ratio, H/t, between 
the height of the salt and the thickness of 
the salt bed, between 4.9 and 42.7 from the 
b calculations for nine domes of different 
assumed proportions. Plainly, the synclinal 
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sufficient to prevent or impede fluid passage 
in a sand bed cut by them. Another ques- 
tion is whether the synclinal faulting 
reaches to the surface, or at least to a point, 
for example, above the Frio sands in the 
syncline around Hastings. This also cannot 
be positively answered but the inference 
here maintained, from the concept that the 
sediments respond to adjustment by frac- 
ture, is that it does. 

Objections to these formulations should 
be recalled: With compressional struc- 
tures can the tensional faulting postulated 


104 


at depth in the synclines occur and in 

gravitational structures is the synclinal 
' faulting so minor as to not effect reservoir 
discontinuities ? 

Paul Weaver has suggested to the writer 
(in a personal communication) that the 
regional tension faults of the Gulf Coast, as 
distinguished from the faulting in and 
around a structure, are sufficiently numer- 
ous to give definite limits to the reservoirs 
of all Gulf Coast pools without resort to the 
possibly questionable limitations of syn- 
clinal faulting. 

In general, the hydraulic pressure within 
a zone has adjusted itself across the struc- 
tural breaks during geologic time, as in 
Kettleman North Dome and in the East 
Texas field. But the problem that here 
concerns us is the possible lag in adjustment 
during the relatively few years in the life of 
an oil field. 


GEOLOGIC STRUCTURE 


This paper is not monographic but its 
main thesis is that the synclinal fault pat- 
terns can be inferred from the known domal 
patterns and a structural dynamics might 
properly be outlined as the connective. 
Physical analysis of most structures is 
difficult because of the complexity of the 
stress patterns, our lack of knowledge of the 
mechanical properties of the deformed 
materials and the impossibility of uncover- 
ing all necessary facts. A geologic structure 
in the making is a dynamic system with the 
application of the forces continuing after 
the materials have failed and their con- 
figuration has changed. Sufficient outcrops 
for the observation of many structural 
facts are generally present only in ad- 
vanced structures. The depth of burial 
at the time of folding of a formation 


that is now exposed is difficult to esti- 


mate, but this is critical to the determina- 
tion of the mechanical properties of the 
materials folded. 

It is submitted that the oil-field ‘struc- 
tures that are studied here represent infant 
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diastrophism and that their stress patterns 
and materials performance are elemental. 
Also, the delineation of such structures 
by cores, electrical logs, and the geo- 
physical techniques, and by inference from 


various phenomena in exploitation is rather _ 


positive, although it also is never complete. 
The writer thinks that some geological con- 
cepts cannot be applied to the structures 
here treated. For example, Hubbert (p. 
1463, ref. 19) has written that rocks are 
capable of “ ... folding plastically as 
even quartzites in the Appalachians are 
known to have done, . . . ” and later (p. 
1485, ref. 19) that, “‘ There is much evidence 
to indicate that rocks are elastico-viscous 
materials of very high viscosity.” Also, 


Willis (p. 55 of ref. 14) has written: ‘It. 


was once the prevailing belief that anticlines 
must split open along their axes in order to 
accommodate the tensile stress set up by 
bending, but it is now understood that the 
adjustment usually takes place in conse- 
quence of the gliding of the strata on the 
bedding planes.” As previously stated, the 
evidence for the adjustment of the strata 
by faulting seems conclusive for elemental 
structures in the depth range considered. 
Even the bent Temblor sandstone in the 
neutral zone of Kettleman North Dome 
shows in cores much minor faulting with 
calcite fillings and slickensides. 


STRUCTURE OF THE TYPE OF THE GULF © 


Coast OF TEXAS AND LOUISIANA 


The deep-seated structures are repre- 
sented in more advanced form by the semi- 
piercement and piercement salt domes. 
Aside from salt-dome structures, the impor- 
tant regional structural feature of the 
Coastal Plain is the tension fault. Some of 
these faults are known to be of great length 
and throw and to extend across local 
structures, both domes and other faults. 
Most of these faults, those mapped or 
delineated in the subsurface or indicated 
from geophysical data, are strike faults 
trending parallel to the coast line (p. 264, 
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ref. 20) and dipping toward the Gulf with 
the Gulfward side downthrown. Also, 
scattered observations (idem) indicate the 
existence of a less prominent fault system 
having trends diagonal to the present coast 
line. 

The fault-type field of the Gulf Coast, 
such as Amelia, represents elementary 
structure. The regional tension fault is the 
primary feature; the sediments will not 
support an open crack and the strata on the 
down-dropped side fail and slump against 
the fault. This slumping results in the kind 
of domal closure of the strata that is found 
in such fields. 

In Fig. 2, all the faults are constructed at 
approximately a 60° angle. In Gulf Coast, 
deep-seated, elementary structures, the dip 
of the fault planes in the dropped, domal 
portion should be approximately 60°. The 
regional tension faults of the province dip 
toward the Gulf at approximately 60°. It is 
understood that the faulting in semipierce- 
ment and piercement domes is excluded 
from this discussion, and it should be re- 
called that even Hastings, with uplift 
exceeding 1000 ft., is a somewhat advanced 
structure. 

It is not to be presumed that Fig. 2 com- 


_ pletely represents an actual structure. There 


is a divergence of the younger beds from 
successive cycles of sedimentation and 
structural growth, and the strain rhombs 
at depth may step inward to cover a smaller 
area in plan in successively younger, beds. 

The Coastal Plain is subjected to tension 
stresses from sedimentation (loading) down- 
dip and variations in sedimentation (load- 
ing) along the strike and its faulting 


a (failure) results from shear. An analogy is 


with a great beam, relatively thin and lying 
on a poor soil; loading toward one end 
causes the soil foundation to shift (adjust- 
ment in the geosyncline) and the failure of 
the beam in shear. The diagonal faults 
result from shear stresses set up by lateral 
variations in the sediments of the Plain. 
The reason that displacement occurs on 
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the faults is that the sediments will not 
tolerate an open crack. It is noted that the 
secondary failure is also in shear and at 
approximately the 60° angle. 

There is some evidence that some Gulf 
Coast faults are, in section, step faults 
with relatively planelike surfaces in some 
sandy members and complex breakage 
(the stepbacks) in some shales. The 
delineation of such a fault would require 
extremely close well spacing. The mechanics 
presented here do not require that all fault- 
ing shall extend to great depths. The testing 
of materials is made difficult by nonhomo- 
geneity and resulting random breaks. It 
should not detract from this presentation to 
state that there should be some faulting, 
having rather positive delineation, that 
diverges from the type. 

Following the Nettleton hypothesis,?8 it 
is generally accepted that the salt domes 
of the Gulf Coast have grown because of the 
difference in density between the salt and 
the surrounding sediments and that the 
salt has acted as a highly viscous fluid. 
The further development of the hypothesis, 
that the surrounding sediments have also 
acted as fluids, is not generally accepted 
and of course is not in accord with this 
presentation. After the salt bed has been 
sufficiently covered by other sediments, the 
energy to make a dome is present but it is 
potential energy, energy of position, and a 
mechanism for its release is necessary. The 
release that is suggested here is the regional 
tension fault. A regional tension fault could 
hardly occur without transverse adjust- 
ments or faulting; also, it will intersect 
faults of the patterns diagonal to it. Such 
intersections can provide the localization 
of growth of the salt as a dome rather than 
as a ridge or salt anticline. 


STRUCTURE OF TYPE OF WEST SIDE OF SAN 
JoaQguin VALLEY 


The Kettleman Hills are representative, 
and because surface exposures are good and 
the mapping recently done, and the exploi- 
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tation has been carried out with most of 
the modern tools, the structure can be dis- 
cussed rather factually. Two sets of faults 
are exposed in the Kettleman North Dome, 
strike faults and diagonal faults, and Wood- 
ring writes of them as follows: 


More than half of the faults in North Dome 
are strike faults that trend about parallel to 
the axis of the anticline. The strike faults, 
which are about equally numerous along each 
side of the axis, have displacements ranging 
from a few feet to about 300 feet. Most of the 
‘strike faults dip toward the axis at angles that 
average about 60°. A few on each side of the 
anticline, however, dip away from the axis of 
the anticline at angles that average slightly 
more than 60°. (p. 150 of ref. 17.) 


A field observation, omitted by Wood- 
ring, should be included here. In cross 
section, the tension complex appears as a 
wedge (ref. 15, Fig. 6) with its apex in the 
McClure shale at about 5000 ft. below sea 
level. Also, the regularity of the Temblor 
surface indicates that it lies in the neutral 
zone of the fold, that there is a ‘‘neutral 
zone’’ present. : 


Normal faults of the second set have dis- 
placements of less than 100 feet. They trend 
slightly east of north and cross the axis of the 
anticline, and the general strike of the strata 
at angles of about 60°. These faults may be 
referred to as diagonal faults. Diagonal faults, 
which are present along the axis of the entire 
anticline except the extreme ends, are most 
numerous in zones surrounding the area near 
each end where pronounced plunge of the axis 
begins. Most of the diagonal faults on and near 
the plunging ends of the anticline dip in the 


general direction of the plunge at an average. 


angle of about 60°, but a few of the faults dip 
in the opposite direction. (ref. 17.) 


Woodring also writes of the origin of the 
structure (p. 152, ref. 17): 


The deformation of the Kettleman Hills is 
attributed to compression in a north-south 
direction applied to a northwestward-trending 
zone of weak strata in which echelon anticlines 
were being formed. The upward squeezing of 


RESERVOIR ANALYSIS AND GEOLOGIC STRUCTURE 


incompetent material lifted and folded the 
strata; the faulting is attributed to shearing 
that accompanies differential vertical stresses 
in competent strata overlying the rising in- 
competent material. 


A formulation more in accord with the 
present discussion should be considered. 
The deformation of the Kettleman Hills 
has resulted from tangential compression 
and the internal force, the weight of the 
sediments. As the deformation is in an 
early stage, the adjustment of the strata to 
it was accomplished by the sawbuck fault- 
ing of the anticlines and synclines. The 
diagonal tension faulting is attributed to 
beam stresses on the regional structure. A 
complete formulation would consider the 
situation at depth where the fault patterns 
of the anticlines and synclines join and the 
folds either sharpen or disappear. 

To the writer’s knowledge, the tension 
pattern, the upper half of the sawbuck, has 
been mapped in but four anticlines. Surface 
mapping shows it to be in Kettleman North 
and Middle Domes and in the Elk Hills 
and subsurface delineation reveals it in the 
Elk Hills and in the Buena Vista Hills. 
Possibly, however, the best argument for 
its widespread occurrence is the widely 
occurring surface-drainage patterns result- 
ing from main drainage following anticlinal 
axes, and this suggests that erosion fre- 
quently has removed portions or even much 


of the sawbuck patterns. The presence of — 


the neutral zone is established, of course, 
in Kettleman North Dome. 

The Ventura Avenue structure of Cali- 
fornia is somewhat advanced. It is inter- 
preted as having most of the upper half of 
the sawbuck pattern eroded away, the 
neutral zone is near the surface and the 
compression member of the sawbuck, with 
its reverse faulting, has been delineated in 
exploitation. 

Further, as to the presence of the com- 
pression pattern at depth, Willis (p. 251, 
ref. 14) has written that “ . . . there must 
be relief from load within a competent arch, 
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under the competent . . . (zone) . . . the 
underlying strata . . . are often broken, 
crumpled, and confusedly overthrust.” The 
writer recalls that the presence of reverse 
faulting in the deeply eroded Rumsey Hills 
structure of central California has been 
mentioned to him. McMasters!® mentions 
erratic, steep dips and reversal of direction 
of dip in the cores between 10,000 and 
12,000 ft. of the recent 14,622-ft. test of the 
Buena Vista anticline. That the well was 
properly located for a test along the axis is 
attested by the uniformly low dips, from 4° 
to 15°, encountered to 10,000 ft. Close well 
spacing is required for good delineation of 
fault patterns, and the deep reservoirs, 
which would have compression faulting, 
have been drilled with wide spacing. 
‘Anomalies in reservoir-pressure patterns, 
between individual wells and groups of 
wells, may then be the best key to the 
presence of the faults. Such indications 
have been noted in the deep Wagonwheel 
zone of North Belridge and should be 
looked for in the Avenal of Kettleman 
North Dome as its development advances. 


PERFORMANCE OF SEDIMENTS AS 
MATERIALS 


The usefulness of this paper will be 
increased if a physical basis for the failure 
_ of the strata in tension can be suggested. 
If the sediments are considered to be 
brittle materials, failure near the surface 
would be expected in tension alone and at 
an angle of 45°. At depth, where the weight 
of the sediments introduces shear, the 
failure plane would steepen because of 
_ friction within the sediments themselves. 
The shear angle (p. 451 of ref. 21) is ex- 
: pressed as 45° +¢ where ¢ is the angle 
: whose tangent is the coefficient of friction. 
It is recalled that for the sediments of the 
_ Coastal Plain and the west side of the San 
- Joaquin, ¢ is approximately 30°. 
- However, if the sediments en masse per- 
- form as ductile materials, they will, under 
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tensional stress, reach the elastic limit in 
shear and fail before the elastic limit in 
tension is reached (p. 450 of ref. 21) and 
thus the tension break near the surface will 
be close to 60° rather than 45°. The evi- 
dence on this point, the angle of dip of 
near-surface faulting, is not good. In 
Kettleman, erosion has removed upper 
beds and in the Gulf Coast the shallow 
beds are rarely studied in petroleum exploi- 
tation. It is therefore almost mere opinion » 
to say that it is expected that evidence will 
be found to support the concept that the 
sediments en masse in the two areas studied 
have performed as ductile materials. How- 
ever, the practical point is that at depth the 
angle toward 60° should be expected, 
regardless of the question of brittleness or 
ductility. And where faults are studied at 
shallow depth, the establishment of the dip 
angle factually would be important to any 
structural generalization. 

With the foregoing, reference should be 
made to W. H. Bucher’s mechanical inter- 
pretation of joints.?? The joint system in a 
very minor structure at Mine Fork, Ken- 
tucky, was delineated. The structure can be 
considered to be an incipient anticline. 
The shearing of the sandstone resulted from 
simple tension and analysis led to an anal- 
ogy with shearing in ductile materials. 


APPLICATION 


This discussion is not, however, an 
academic one. If its concepts are sound, it 
explains the productive mechanism of all or 
most of the pools of the west side of the 
San Joaquin Valley, one of the world’s 
greatest producing areas. 

It is evident that the writer believes that 
Kettleman North Dome will prove to be 
a pool having only an expansion water 
drive, artesian drive being precluded by the 
inferred synclinal faulting. Production has 
not yet been sufficient to completely sup- 
port this. Another point can be made sa to 
the faulting—a well-defined break in 
observed reservoir pressures between the 
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north and south end areas of the pool has 
developed during production. This is 
attributed to reservoir discontinuity ef- 
fected by the diagonal faults, and it is 
noted that these faults, having resulted 
from beam stresses, can extend to great 
depth. 

The west-side fields such as Kettleman 
North and Middle Domes, North Belridge 
and the pools of the Midway-Sunset-Elk 
Hills are considered to belong to the general 
structural type illustrated in Fig. 1. Many 
of these pools are depleted, with gravity 
flow now the essential productive force, but 
none of them has a rim of abandoned, 
water-captured wells. Their productive 
mechanism can be illustrated by that of the 
Buena Vista front pool, mentioned by 
Wilhelm.!° The pool produces from two 
Etchegoin-Pliocene sands (a zone about 
110 ft. thick) which buttress on the Buena 
Vista anticline and extend as thickening 
blankets northeast into the Buena Vista 
syncline, fronting the Elk Hills. The un- 
broken body of edge water extends along 
the 1o-mile front of the pool like a blunt 
wedge with a width of 114 miles to the 
west and 5 miles or more at the east. A few 
outpost wells were drilled into water, and 
these and their immediate neighbors were 
captured by advancing edge water. Also, 
a water-embayment updip in the direction 
of the long produced section 32, T.31 S., 
R.24 E., M.D.B. and M. area became ap- 
parent from outpost drilling. The advance 
of edge water, however, stopped suddenly 
and no more wells have gone to water in 
15 years. A structural interpretation of this 
break in the pressure-production relation- 
ship indicates that the initial water drive 
was expansion,* that with the exhaustion of 


*A qualitative calculation might be helpful 
here. Using a factor for water expansion from 
the Critical Tables?* of 2.5 X 1078 cu. ft. per 
cu. ft. per lb, per sq. ft., and considering a tube 
of sand containing edge water, of uniform 
porosity 1 mile long and 1 sq. ft. in cross sec- 
tion, a decline in pressure of 2000 lb. per sq. in. 
will give 38 lin. ft. advance. Expansion is active 
throughout the entire body of edge water, and 
as the water-captured wells were drilled on the 
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the expansibility of the edge-water body — 
extending to the inferred faults of the © 
Buena Vista syncline, the productive — 


mechanism became that of gas expansion 
and, later, of gravity flow. 

Another similar example is the Lakeview 
pool, which produces an extraordinarily 
permeable sand zone that buttresses on the 
north flank of the 35 Anticline. The great 


Lakeview gusher in 1910-1911, having ~ 


produced more than 8,000,000 bbl. of oil,® 
may be said to have exhausted the pool of 
energy such as that from expansion of the 
reservoir’s water, gas and oil as well as that 
from the expansion of the reservoir rock 
itself. Early in the 1930’s the pool was re- 
discovered and rapidly developed as a 
pumping pool, gravity drainage being the 
significant production mechanism. 

An example of effective cutoff and seal- 
ing, by faults of the tension pattern in the 
crest of an anticline, is found in the Stand- 
ard Oil Company of California gas-storage 
reservoir, sec. 15, T.32 S., R.24 E., in the 
Buena Vista Hills. There a San Joaquin 
Clays-Pleistocene sand body is isolated by 
inferred faults. These faults are inferred 


from reservoir performance, for the area. 


was developed prior to 1921. The inference 
is positive, however, for more recent 
drilling in sec. 14 and E. 14 sec. 15 has 
delineated the type tension-fault pattern 
with its displaced and sealed reservoir 
blocks. This reservoir has responded over a 
number of cycles of storage and withdrawal 
with practically identical pounds per square 
inch per rooo cu. ft. stored and withdrawn 
pressure changes for each cycle. In other 
words, the reservoir is a tank—a closed 
system—and water drive is absent. 

This discussion of Gulf Coast production 
is weakened, as is that of Kettleman North 
Dome, by the lack of sufficiently extended 
production data, or possibly simply by the 
writer’s lack of knowledge of pools whose 


edge of the area of greatest development, of 


concentrated pressure decline, it is apparent | 


that water expansion could, indeed, be the 
force that advanced the water in this pool. 
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performance could be cited. On the Gulf 


_ Coast, oil production extends beyond the 


crestal fault pattern in very few deep-seated 
structures. In most piercement and semi- 
piercement domes, the flank reservoirs are 
bounded by radial and peripheral faults. 
That some faults can effectively cut off a 
sand is evidenced by the juxtaposition of 
productive and nonproductive segmental 
blocks around such domes as Pierce Junc- 
tion. Also, differences in original reservoir 
pressure between adjoining blocks in fields 
of both the deep-seated and more advanced 
types have been noted. In a few deep- 
seated domes, such as Hastings and Conroe, 
oil accumulation extends beyond the cen- 
tral faulting into the flanks. At Clear Lake, 
in fact, the crestal, down-dropped blocks 
are nonproductive and the production is 
confined to the structural flanks. If these 
flank blocks are limited in size, it is from 
the effects of synclinal or regional faulting. 

As to reservoir discontinuities effected by 
faulting, a generality that may apply is 
that where an entire sand body is faulted 
against a shale, migration may be cut off 
but where the movement has left sand 
against sand, there will be free, impeded or 
no24 movement. In the outcrop, minor 
faults in sandstones generally show gouge 
and salt accumulations indicative of a bar 
to permeability. However, the relatively 


uniform water level across all blocks at 
- Hastings indicates adjustment of pressure 


in geologic time. That such adjustment also _ 


occurs during the production of a field is 
likely under some conditions but may not 


: always occur. Another difficulty is that the 


A. 


; 


wells in many fields are now being produced 


to yield a uniform field-pressure pattern and 


differences in pressure between blocks are 
not allowed to develop. 


‘CONCLUSION 


Plainly, this paper is not a final one on 
the subject. However, the point that reser- 
voir structure is important to the analysis 


of reservoir performance has been recalled 


« 
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and some of its ideas may contribute to the 
explanation of some performance anoma- 
lies, particularly as more structural facts 
and performance data are accumulated. 
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DISCUSSION 
(H. C. Pyle presiding, Los Angeles Meeting) 


A. GREGERSEN,* Los Angeles, Calif.—Will 
the speaker define expansion water drive? 


J. M. BucBEE (author’s reply).—A definition 
would seem overly simple and I think a proper 
reply may be to mention the essential refer- 
ences, the papers by Schilthuis and Hurst? and 
Buckley.® 

The concept is physically sound and of 
immense practical importance; for example. 
it is the belief of technologists that the entire 
East Texas field can be produced to exhaustion 
(some 5 billion barrels of oil) solely by the 
proper use of the expansion water drive. 


M. L. Krurcer,+ Los Angeles, Calif.—I 
wonder if the formulation as to compressional- 
type structures has a very limited application; 
it may possibly be characteristic only of 
the west side of the San Joaquin. I cannot 
conceive of the radial faulting common to 
Rocky Mountain structures being explained 
by this formulation. 


J. M. BucBer.—Mr. Krueger may be right; 
certainly, one proposes application only after 


* The Texas Company. 
t+ Union Oil Company of California. 
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delineation justifies it. However, few Rocky 
Mountain fields have been exploited with 
benefit of the modern tools. Further, as I 
recall the mapping?® of the cross faulting 
(Mr. Krueger’s radial faults?) of the Salt 
Creek-Teapot structure, there is a sufficient 


similarity to the diagonal faulting in the 


Kettleman Hills to suggest a similar origin. 
The present formulation suggests that these 
failures resulted from beam stresses on the 
regional structure rather than from the con- 
ventional representation given by these authors 
in their Fig. 4 of the application of horizontal 
(tangential compression) and vertical (rising 
incompetent mass) forces. Also, the tension 
complex (the upper portion of the sawbuck) 
can be mapped at the surface in Salt Creek- 
Teapot (Thom and Spieker: Idem, 34) but its 
occurrence there is less impressive than that of 
the diagonal faulting; this is the reverse of the 
Kettleman condition. To be specific, in Kettle- 
man North Dome displacements along the 
strike faults range trom a few feet to about 
3co tt. whereas in Teapot Dome vertical move- 
ment along the taults of this pattern seldom 
exceeds a foot or so. Displacements along the 
faults of the diagonal pattern in Kettleman are 
less than 100 ft. whereas in Teapot they range 
from a few inches to about 280 feet. 


(C. E. Reistle, Jr., presiding, Austin Meeting) 


MEMBER.—How would the speaker explain 
the powerful water drive in a pool like Mag- 
nolia, Arkansas? This is a high-relief, domal 
structure and, in accordance with the present 
theory, should have synclinal faulting. 


J. M. Bucprer.—I must plead a lack of 
-knowledge of the area. Possibly, some one in 


the audience can answer the questioner? 


W. A. Bruce,* Tulsa, Okla—In a recent 
paper (p. 73, this volume), in which an analy- 
sis of the Magnolia pressure behavior was 
presented, a blanketlike formation was assumed 
for the Smackover lime. In the calculations for 
this pool the formation was assumed to extend 
infinitely in all directions. Subsequently, cal- 
culations were made for this pool in which it 

WwW. T. Thom, Jr. and E. M. Spieker: 
Significance of Geologic Conditions in Naval 
Petroleum Reserve No. 3, Wyoming. U. § 
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was assumed that the reservoir was closed 
off r2 miles from the pool. This later calculation 
showed that even this 12-mile limit would give 
enough water for the production of all the 
producible oil in the pool, provided reasonable 
control of the gas-oil and water-oil ratios was 
exercised. Furthermore, it was found that the 
pressure-production behavior of the pool to 
date could not be used to distinguish between 
the validity of the analysis that assumed an 
infinite porous zone and the analysis that 
assumed that the Smackover lime was closed 
to water migration at a distance of 12 miles 
from the Magnolia pool. 


J. M. Bucsrre.—Dr. Bruce has helpfully 
made specific the introductory point that with 
the prolongation of the life of oil pools under 
modern operation, the check of performance 
prediction against actual pressure-production- 
time data will often be much delayed. 


D. DonocHuE,* Fort Worth, Texas.—Re- 
garding water drive, Mr. Bugbee makes the 
following statement: “The expansion concept 
was developed in studies of the East Texas 
field, and that field is a documented example 
of its importance.’”’ The mechanism of the water 
drive was not fully understood by engineers 


* Consulting Engineer. 


in the East Texas field until about 1934. Before 
that time, water drive was generally considered 
to consist simply of the flow of water into the 
reservoir from the surface outcrop of contiguous 
strata. Questions brought to light by the be- 
havior of the East Texas field were somewhat 
embarrassing to this “‘artesian flow” idea. 

At least two papers discussing the concept 
antedate the East Texas field, one by W. L. 
Russell?® the other by O. E. Meinzer.?7 


J. M. Bucsrr.—I believe this should be 
amplified, because my reading indicates that 
both authors specifically discarded (p. 150 
of ref. 26 and p. 285 of ref. 27) the importance 
of the expansion of water for the concept of 
the compressible aquifer. T. V. Moore should 
be given the credit for first grasping the impor- 
tance of water expansion (p. 174 of ref. 7). 
Further, the development of the concept with 
the East Texas data has happily been free 
of the confusion that would have resulted 
from consideration of the hazy, elastic reservoir 
concept (p. 166 of ref. 7 and the J. O. Lewis 
citation). 


26 W. L. Russell: The Origin of Artesian 
Pressure. Econ. Geol. (1928) 23. 

270. E. Meinzer: Compressibility and 
Elasticity of Artesian Aquifers. Econ. Geol. 
(1928) 23. 


An Electrical Device for Analyzing Oil-reservoir Behavior 


By W. A. Bruce,* Junior MEMBER A.I.M.E. 


(Austin Meeting, October 1942) 


ABSTRACT 


THis paper covers the theory and present 
state of development of an apparatus for the 
nonmathematical analysis of complex problems 
of reservoir and well behavior. 

At the present stage of development of this 
apparatus, it is capable of solving the water- 
drive problem of any reservoir performance for 
which a mathematical solution has been pre- 
sented in the literature, either on the basis of 
steady or unsteady-state flow analysis. 

The theory is presented for the extension of 
the scope of this analyzer along the lines of the 
present development. The resulting apparatus 
should be able to solve reservoir-performance 
problems previously thought too difficult for 
practical solution by mathematical means. 

As an illustration of its operation and present 
scope, the analysis of a reservoir problem and 
synthesis of expected performance is presented. 


INTRODUCTION 


In this methodf of analyzing problems 
of petroleum-reservoir and well behavior, 
the porous continuum of the reservoir is 
assumed to be divided into small blocks, 
or units. Each block is assumed to be small 
enough so that for a material balance on the 
fluids in the block an average pressure for 


Manuscript received at the office of the 
Institute Sept. 28, 1942. Issued in PETROLEUM 
TECHNOLOGY, January 1943. 

5 Lee Engineer, Carter Oil Co., Tulsa, 
kla. 

+ This method of analysis was conceived 
after the author had made a detailed exami- 
nation of apparatus designed and constructed 
by Dr. Victor Paschkis,!.2 of Columbia Uni- 
versity, for solving heat-flow problems. Dr. 
Paschkis brought to this country ideas on solu- 
tion of unsteady-state heat-transfer problems 
by electrical means developed by C.L. Beuken’.4 
and himself. Lewis A. Pipes® recently has ap- 
plied these same general principles to the solu- 
tion of impact problems. 

References are at the end of the paper. 


the block can be used. In analyzing 
reservoir behavior from this point of view 
by mathematical means, a set of simultane- 
ous difference equations would be obtained 
(two for each block), which must be solved 
or combined into a partial differential equa- 
tion. In the method to be described here, 
instead of solving these sets of equations 
analytically, electrical units are con- 
structed, which will behave in respect to 
the flow of electricity exactly as the 
reservoir units behave under various con- 
ditions of fluid flow. The electrical units are 
then wired together in the same way that 
the reservoir units are connected naturally 
by virtue of their geometrical locations and 
shapes. 


FLUID-FLOW EQUATIONS 


Consider a block in a reservoir. Assume 
that reservoir fluid (or fluids) is flowing 
in at one face and out at the opposite face, 
and that the block is small enough so that 
at all points the stream lines are within one 
degree of perpendicular to the face. 
Furthermore, assume that the pressure, 
pi, at the upstream face (Fig. 1) is not 
more than one per cent greater than py» 
the pressure at the downstream face. 

A material balance will show that the 
mass of fluid flowing out less the mass of 
fluid flowing in will equal the change in 
density times the fluid volume. This is 
expressed in the equation: 


(Q1 — Q2) = Ve 52 [1] 


II2 
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Darcy’s law gives the second equation: 


Q_& Ap 


At any [2] 


in which Q is the average mass rate of flow, 
which, by the assumptions above, may be 


113 


case to the fluid case is complete. In order 
that the analogy may be quantitatively 
exact and that current may be equivalent 
to fluid flow, and pressure equivalent to 
electrical potential, certain functional rela- 
tions must be established. 


Fic. 2.—ELECTRICAL UNIT. 


either Q; or Q:. L is the length of the block 
and A is the area of the face. 

Suppose that 7 is some function of pres- 
sure alone and q refers to volume rate. 
Then the fluid equations may be written: 


Vifd 
qd — = aio [3] 
Bl 
Pree 54 a [4] 


and these equations are true within the 
limit of the assumptions already made. 


ELECTRICAL ANALOGY 


Now. consider an electrical circuit as 
shown in Fig. 2. 

The electrical C-unit acts as a device for 
storage of electrical charge just as reservoir 
rock acts as storage for reservoir fluids. 
Hence, if current 7; flows in and a greater 
current 7 flows out of the unit, this differ- 
ence in current must come from charge 
stored in the C-unit. If the unit is arranged 
so that for a net charge withdrawal there 
will be a corresponding reduction of poten- 
tial, the qualitative analogy of this electric 


The necessary relationship between 
voltage and current in the C-unit may be 
written 


4, — to = CrF(E,t) [s] 


in which F(E,f) is some arbitrary function 
of voltage and time, depending upon the 
nature of the C-unit, and Cz is ‘‘capaci- 
tance,” although not the commonly known 
dielectric capacitance. 

In the general case, the C-unit must be 
made so that Eq. 5 is analytically equiva- 
lent to Eq. 3; hence, it must be that 


Vof dy(£) 


CzF(E,t) = y(E) di 


[6] 
This expression makes Eqs. 3 and 5 alike 
except for variables. 

The resistance to fluid flow is expressed 
by Eq. 4as vL/RA. Similarly, the resistance 
to electrical flow is given by 


Ry = (Ei — E.)/i [7] 


in which 7 is average current. A comparison 
between Eqs. 4 and 7 shows that 


Ry = vL/kA [8] 
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must be the value set for the electrical 
resistance. 


ANALYZER FOR SINGLE-PHASE 
COMPRESSIBLE LIQUID 


The relation between density and pres- 
sure in a single-phase compressible liquid is 


y= Y 0ec(P— Po) [o|* 


= = 
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is analogous to the relationship for the 
reservoir unit, which is 


d 
nn =fVeoe [14] 


The fluid equations can be written for 


the three independent orthogonal coordi- 
nates and the result is six simultaneous 


Fic. 3.—PAartT OF THREE-DIMENSIONAL ELECTRICAL REPRESENTATION. 


in which ¢ is compressibility. This becomes, 
when differentiated: 


[10] 


Combine this with Eq. 6, to give 


é f dE 
11 — 19 = [Vice 


[rx] 
This is the analytical definition of an 
electrical condenser whose capacitance Cz, 
is 


Cz = fVoc [12] 
Hence, for this case the C-unit becomes 


a simple condenser because 


, j dE 
1-2 = Cea [13] 


“Applies over a wide pressure range for 
liquid phase, water, and oil and over a short 
range for two-phase oil and gas being released 
from solution. 


equations for each block. Similarly, an 
electrical circuit can be constructed having 
six simultaneous equations necessary to 
represent its behavior. Since these equa- 
tions are identical in form to the fluid 
eauations, the behavior of the complete 
electrical circuit is analogous to the be- 
havior of the entire fluid system. Fig. 3 
indicates the network for representation 
for compressible liquid. 

In the figure each focal point represents 
the center of a block at which it is assumed 
the expansion of the fluid is taking place. 
This focal center is the place to tie in the 
C-unit, which for compressible liquids is a 
condenser. The expanding fluid must get 
out of the block through the porous medi- 
um; hence every block is connected to 
every other block by a resistance. 

The number of focal centers depends 
upon the accuracy desired and the varia- 


a 


eh ly oe 
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tions observed because, as described above, 
each block must be small enough so that 
the assumption that #, an average pressure, 
can be used to replace Piz, Piy, Pie, OF 
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tion that at some distance the isopotentials 
become circles, a circular electrode is made 
to coincide with the isopotential as far from 
the wells as the size of the model will 


DRIVE UNIT 


Fic. 4.—Poot unit. 


poz, Poy, poz, the pressures at the x, y, 2 faces 
of the block. 


WATER-DRIVE UNIT 


The water-drive treatment of a pool is 
strictly a problem of the flow of a com- 
pressible liquid, and if the formation is 
uniform in thickness a two-dimensional 
treatment may be considered, though this 
restriction is by no means necessary. Any 
geometrical complexity could be taken into 
account. 

Suppose a field is as the one shown in 
Fig. 4. It is a simple matter, with an ordi- 
nary electric model, to show that iso- 
potentials going away from the wells 
become nearly circles eventually, no matter 
what the well pattern may be. 

A well pattern is set up in a low-conduc- 
tivity electric model, and, on-the assump- 


permit. Current is put into this outside 
electrode and taken out, the electrodes 
representing the wells in accordance with 
well-production rates. Then the area be- 
tween the outside circle and the wells is 
explored, isopotentials are drawn in as 
shown and resistance between them is 
measured, The isopotentials are drawn 
close enough together so that the zone 
between two may be considered as a unit. 
The equations for fluid behavior in each 
unit are: 


Vos dy ; 
| Net OC Moers 7 15] 
and 
pi — po = Rrg [16] 


in which Ry is the measured resistance to 


fluid flow. 
Each unit may then be replaced by a 


116 


condenser and resistor and the whole 
system can be connected as indicated in 
Fig. 5. The measurements with the electric 


TO ZERO R, Ro R3 
ISOPOTENTIAL 
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water drive ends in an outcrop that is 
known to be fed by water, this can be 
simulated by a battery of constant voltage. 


Ra Rs Re R7 INPUT 


Gi legates 
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Fic. 5.—WATER-DRIVE UNITS. 


WATER-DRIVE ZERO 
ISOPOTENTIAL 


Fic. 6.—NETWORK REPRESENTATION OF A POOL. 


model did not go beyond R3; hence these 
additional values must be determined. It 
was noted that isopotential No. 2 was a 
circle. If the porous continuum is infinite in 
extent, isopotential No. 3 would be a circle 
and the resistance between No. 2 and No. 3 
would be 


v a 
Rr = Trp 8 5, [17] 
Furthermore, V, of Eq. 15 would be 
Vo = brr(r4? = ee) [18] 


If the porous continuum is not large 
enough to be assumed infinite, it is simple 
to set up an electric model on a sufficiently 
large scale to take in the entire continuum. 
In such a model the pool would appear as a 
very small electrode, but once the iso- 
potentials are found the scale can be 
changed. 

The next problem is that of terminating 
the water drive. In the general case it must 
be carried far enough so that there is less 
change in potential in the last condenser 
than the limiting error. However, if the 


If the termination is a pinch-out or a fault, 
the units simply stop at the discontinuity, 
across which no fluid flow is supposed to 
take place. 


OIL-ZONE UNIT 


Two arrangements to handle the oil-zone 
problem will be discussed: (1) a network of 
resistors and C-units with a terminus at 
each well and (2) a sheet of conducting 
medium representing the permeable me- 
dium with distributed C-units simulating 
the expansive ability of the fluid. 

In the first system a square array of wells 
would be represented as shown in Fig. 6, in 
which the distributed capacity of the fluid 
system to produce fluid is supposed to be 
associated with some circle at a distance 
from the well. The resistance from the focal 
center represents the resistance to flow of 
fluid into the well and is given by 


v £. 
Rr = omrkb loge To [19] 


(r» equals the well radius r a distance of 
50 ft. or so’from the well). This scheme 
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would be reasonably simple to carry out 
for a very small pool drilled on a square 
pattern, but if irregular drilling were 
followed the complexities would make the 
problem tedious. 


WATER-DRIVE ZERO 
ISOPOTENTIAL 


WATER-ORIVE UNIT 


Fic. 7.—ELECTRICALLY CONDUCTING LIQUID REPRESENTATION OF A POOL. 


A second scheme involves the combina- 
tion of an electric model and the electrical 
C-units. The well pattern is laid out on 
a bakelite board over which is put a 
layer of slightly conducting water or 
glycerin. The wells are represented by 
large electrodes such that 80 or 90 per 
cent of the well potential drop would be 
observed between the radius of the actual 
well and the distance corresponding to this 
model representation of the well. The 
resistance to fluid flow from the radius 
represented by the model well to the actual 
well bore is taken care of by resistors as 
shown in Fig. 7. 

Pressures can be corrected either to 
average pool pressure or flowing-well 
pressure. 


APPLICATION TO GAs FLOW 


Consider again a small block through 
which gas is flowing with the same general 
conditions and assumptions stated in 
connection with Fig. 1. 

If the pressure drop is small and the 
mass rate of flow is Qu, 


d 
Q:- Q2 = fv. GE 


[20] 


in which density is the average density 
and the subscripts g refer to gas. Also, 


Ly 
ILE 
Pa — p= yds, [21] 
If the gas obeys the law pV = zRT, 
n= (70/2) (p/ Po) 
METER 
Hence, 
dYq ong ( dp dz =) 
MeG geal dgidh) 
Eq. 5 becomes 
oa J i -r de \ d, 
i — 49 = {Vo (G-25)% [23] 


or an electrical C-unit must be designed 
that will deliver current, 72 — 7, when 
there is a change in pressure or voltage, 

dE, 
ade 
in Eq. 23. Such an electrical device can 
be made with electronic tubes and asso- 


ciated equipment. 


and it must follow the rule shown 


dz 


if dp 


may be considered to be constant 
(its variation at Magnolia, Ark., is expected 
to be 2 per cent in the next five years) the 
instrumentation becomes simpler and 


eye Vouk oA 
baad peih cama iiaak Fr 24 


This becomes 
te 
if | Bidt = fV(E:— Es) (25) 


The left side of this equation represents 
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work or integrated power. Hence, a meter 
of the watt-hour type arranged to drive a 
linear scale potentiometer would represent 
the gas-cap unit. 

These complexities can be taken care 
of in two other ways: (1) manual control 
and (2) addition of condensers at discrete 
intervals of time in accordance with Eq. 22 
or 23. j 


GAS-CAP PROBLEM 


The gas-cap problem, in which both 
gas and oil are factors to be considered, 
can be in a way similar to those in the 
treatment of single-phase gas and liquid. 
It is assumed that gravity will provide 
segregation and that for the time of the 
calculation the relative volumes of gas 
cap to oil zone will not change. This 
simplification can be removed by including 
differentials of volume in the equations 
and also the electrical C-units; or, from 
time to time, adding units to the entirely 
single-phase parts above and below the gas- 
oil interfaces. 


CONVERSION FROM ELECTRICAL TO FLUID 
Units 


The relationships between units are 
dictated by the pairs of analogy equations, 
3 and 5, 4 and 7. 

Thus, if it is assumed that the following 
numerical relationships will be used, 


E/p =1 [26] 
Cr/Cr =m [27] 
Rr/Rr =n [28] 


it follows from Eqs. 3 and 5 that 
q/i = n/t [29] 


For the time factor, the form of the function 
F(E,t) must be considered, because time is 
controlled by the interrelation of the two 
elements, resistance and capacitance. 

In the case of compressible liquid, 
the equation for a condenser and resistor 
combine the two factors involved. Thus, 


te/ty = mn [30] 
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ANALYSIS OF PERFORMANCE AT Dix Poo.* 


The Dix pool, in Jefferson County, 
Illinois, was discovered in January 1938. 
It is on an anticlinal structure of the 
Bethel sand. The Bethel at this point 
is a smooth oval dome about 30 ft. thick. 
The oil zone has about 30-ft. closure. 
Laboratory analysis of cores shows 14 per 
cent porosity and 118 millidarcy per- 
meability. Drilling has indicated that the 
Bethel extends, as a blanket sand with 
minor breaks, over a large area in southern 
Illinois. 

The oil in the pool has a saturation 
pressure of 250 lb. per sq. in. and has 
been undersaturated during most of the 
pool’s development. The wells are drilled 
on the 20-acre sunflower pattern, except 
on the southeast side, where some irregular 
development began during 1941. Wells 
have productivity indices ranging from 
0.1 to 3.0, the average being 1.0. 

In preparation of the analyzer for this 
problem it was divided into a pool unit 
and a water-drive unit. It was assumed 
that the major fluid in the pool unit was 
a compressible liquid of compressibility 
6 X 10°® (lb. per sq. in. units) and vis- 
cosity 2.5 centipoises, and that the fluid 
in the water-drive unit was a liquid of 
compressibility 3 X 107§ and _ viscosity 
of 1.0 centipoise. 


. 


Poot Unit, Drx Poor 


The pool unit is indicated schematically 
in Fig. 4. Wells are represented by }¢-in. 
diameter electrodes pressed into a 28 by 
28-in. bakelite panel. Each well is located 
according to a scale map. The porous 
medium is represented by a go per cent 
glycerol and water solution, which has a 
resistivity of about 1.5 megohm-cm., 
and, since the Bethel sand at Dix is uni- 
form in thickness, the depth of solution is 
uniformly about 3¢ inch. 

*For previous analysis of this problem by 


mathematical means see paper presented in 
February. ° 
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For production, the 76 wells are grouped 
together into 20 subgroups. Capacitors 
are connected to each group in accordance 
with the area assigned to that group for 
drainage. Resistors are put in series with 
each group, according to the reciprocal 
of the summed productivity indices for 
the wells in the group. 

The numerical relationships between 
pool and analyzer are: 


E/p = 1/10 
Cz/Cr = 1/15 (capacitance in microfarads) 
Rz/Rr = 2 (resistance in megohms) 


Thus, the time scale is: 


1 second = 7.5 days ’ 
I microampere = 20 bbl. per day 


The location of the zero isopotential, 
indicated by Fig. 4, is accomplished by 
the following procedure: A potential is 
established between the wells and a 
circular outer metal ring indicated by the 
third ring in Fig. 4. Isopotentials are then 
plotted with a probe, and the one just 
enclosing all of the wells (called the zero 
isopotential in the drawing) is the new 
position of the metal strip and also the 
point at which the water drive is connected. 
The resistance between the zero isopoten- 
tial and the next one is determined by the 
current-potential relationship in the glyc- 
erol, and this resistance is used to fix the 


resistance in one of the elements of the © 


water-drive unit. 


WATER-DRIVE Unit, Dix Poor 


A schematic drawing of this is shown in 
Fig. 5. Each element represents a certain 
part of the porous medium through which 
the water flows and in which the water 
expands as the pressure is reduced. 

For the Dix pool these elements are 
taken as the porous medium between iso- 
potentials, and each is arbitrarily chosen 
so that the resistance to fluid flow is 
(v/2mkb)(0.405). For the first few sections 
the isopotentials are irregular contours 
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but thereafter they are so nearly circles 
that the cylindrical formulas can be used 
and the ratio of successive radii becomes 


In + L/Tn ace T.5 


OPERATION AND RESULTS 


In practice the production figures by 
wells are tabulated and grouped. 

A timer starts calling time with 4 sec. 
equal one month and the well-group 
switches are closed in accordance with the 
average time at which each group of wells 
was drilled. Throughout this operation 
the variable resistors are adjusted to 
keep suitably placed microammeters show- 
ing the proper average daily production. 

Vacuum-tube voltmeters are connected 
to the well electrodes of the pool unit and 
a record of their readings gives the pool 
pressure at the electrode. 

To fix the values of resistances of the 
water drive and pool units, values were 
chosen from the permeability and viscosity 
data, as follows: For the water zone, 
v/kb = 0.233, and for the oil zone, v/kb = 
0.375. The water-drive resistors were set 
at 34,000 ohms each and the glycerol was 
made up p/b = 328,000 ohms. This was 
on the basis of a uniform permeability of 
118 millidarcys and the factors indicated 
above. 

Data through December 1939 were 
put into the analyzer. The resulting 
pressures from the analyzer were about 
15 per cent too low. 

The water-drive unit and pool unit were 
adjusted until the resistances of the water- 
drive unit all were 30,100 ohms and those of 
the pool unit was 375,000 ohms. At this 
point the analyzer voltages seemed to 
agree best with observed pressures as far 
as the run was carried. ; 

The synthesis of pressure data beyond 
December 1939 was continued and the 
results for each group were as close to the 
observed pressures as they had been in the 
analysis phase of the run. Once the resist- 
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ances were set by the history of the pool 
up to 1940, no further changes were made 
to carry the synthesis into 2} more years 
of development. 

Representative results are shown in 
Figs. 8, 9 and ro. Fig. 8 shows the analyzer 
contours for Jan. 1, 1940. Pressures meas- 
ured Dec. 26 to 30, 1939 are indicated at 
the wells. Similarly, contours for April 1942 
are shown in Fig. 9. The pressures and 
analyzer data are shown in Fig. ro for four 
representative individual groups and for 
the average of the 20 groups. 
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NOMENCLATURE AND UNITS 


Fluid 
qr = bbl. per day 
p = pressure, lb. per sq. in. 
r = distance, ft. 
b = formation thickness, ft. 
¢ = compressibility, bbl. per bbl. per lb. per 


sq. in. 
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k = permeability in perms (1.127 darcys), 
bbl. per day per sq. ft. per lb. per sq. in. 
per ft. 

viscosity, centipoises 


V. = total sand volume, bbl. 
f = fractional porosity 
y = density 
Cr = fluid capacitance = La Ea which for 
y dp 
compressible liquids is Vo fc 
Rr = v/k times-shape factor 
ty = time, days 
Electrical 
4 = current, microamperes 
E = potential, volts 
ry = distance, cm. 
Re = resistance, megohms 
Cr = capacitance, microfarads 
tz = time, sec. 
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DISCUSSION 
(C. E. Reistle, Jr. presiding) 


V. Pascuxis,* New York, N. Y.—The 
accuracy of the method described in this paper 
depends to a considerable extent on the leakage 
of the electrical parts used in the analyzing 
equipment. One, although by no means 
the only, source of leakage is the (electric) 
condensers. 

*Research Associate on Heat Transfer, 


Department of Mechanical Engineering, 
Columbia University. 
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If the analyzer is built with special care, 
keeping the leakage very low, it becomes rather 
expensive. On the other hand, inexpensive 
material (especially condensers) and design 
lead to high leakage currents. 

Obviously the second method was chosen by 
the author. It forces him to select the time 
scale rather large: 1 second = 714 days. Five 
years are represented in the experiments by 
240 sec., or 4 min. Within so short a time, it is 
hardly possible to adjust variable resistors to 
keep microammeters showing certain values. 


There is always a lag between observation of . 


the microammeter and the readjustment of the 
resistor. This lag is constant and therefore is 
felt proportionally more in short experiments 
than in long runs. 

In experiments with changing boundary con- 
ditions or changing internal properties, it is 
desirable to use better equipment with lower 
leakage currents, allowing the use of longer 
time for the experiments. 


W. A. Bruce (author’s reply).—Dr. Paschkis 
is quite correct in his observations that electri- 
cal leakage limits the accuracy of these experi- 
ments. It would be a great convenience if we 
had the same quality of electrical equipment 
for studying the problems of the petroleum 
reservoir that he has available in the heat-flow 
laboratory at Columbia University. 

At the time this paper was written, an 
automatic control device was planned and this 
equipment has now been developed. It elimi- 
nates the necessity of setting microammeters by 
hand and permits higher accuracy with a 
shorter time scale. Thus, it appears that no 
experiment will have to be run for much longer 
than 5 min., whereas the electrical equipment 
now has leakage properties that would permit 
experiments of 10 min. duration. 

These short-duration experiments were 
necessary originally because of electrical leak- 
age. Now, with automatic control, they appear 
to be advantageous because of the reduction in 
time necessary for a complete analysis. 
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Relationship between Velocity, Oil Saturation, and Flooding 
Efficiency 


By R, C. EARLouGHER,* Mrmper A.I.M.E. 


(Austin Meeting, October 1942) 


ABSTRACT 


Based on laboratory tests conducted with 
the use of fresh core samples as well as a 
considerable amount of field data obtained 
from numerous water floods in northeastern 
Oklahoma, it appears that for any given 
oil saturation there is a critical maximum 
velocity above which the oil-recovery efficiency 
falls off very rapidly. In effect, when a water 
flood is operated above this critical velocity, 
the injected water-oil ratio rises extremely 
fast, thus shortening the economic life of the 
flood and reducing the ultimate oil recovery. 
This critical velocity apparently varies con- 
siderably with the percentage of oil saturation 
of the sand, so that in effect the higher the oil 
saturation at the beginning of a flood the 
higher the velocity that can be used success- 
fully. In reviewing several of the earlier floods 
in the Mid-Continent area, it is concluded that 
most of the failures were due to two things: 
(zt) too low an oil saturation, such as 30 per 
cent, and (2) too high water-injection rates. 
Although considerably more field data are 
necessary to establish definite limits, it would 
seem that the proper field injection rate for a 
330 by 330 or 440 by 440-ft. spacing varies from 
approximately 1 bbl. per foot of sand per day 
where the oil saturation is as low as 30 per cent 
up to 5 bbl per foot of sand per day when the 
oil saturation is as high as 45 to 50 per cent. 


INTRODUCTION 


With secondary recovery by water-flood- 
ing receiving more and more attention 
throughout the industry, a greater working 

Manuscript received at the office of the 


Institute Oct. 2, 1942. Issued in PETROLEUM 


TECHNOLOGY, May 1943. 
* Geologic Standards Co., Tulsa, Oklahoma, 
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knowledge of multiphase flow under field 
conditions becomes more and more neces- 
sary. A great deal of research has been car- 
ried on in highly idealized laboratory condi- 
tions, from which certain trends have been 
indicated, but with few exceptions no direct 
application to field use has been reported. 
Widely varying conclusions have been 
drawn from the mass of idealized labora- 
tory experiments and often this divergence 
apparently was due to the neglect of con- 
nate or interstitial water. 

Since interstitial water is such an impor- 
tant factor in water-flooding operations, it 
then follows that any laboratory flooding 
experiment must necessarily take it into 
account; and since it is difficult to set up 
laboratory models to allow for interstitial 
water, the next best procedure is to use 
fresh core samples for such tests. Even this 
procedure has its difficulties, inasmuch as 
it is possible to run only one flooding test 
on each sample, as each sample differs some- 
what in character from all other samples. 
However, this disadvantage can be over- 
come to a large degree by the use of an 
extremely large number of samples. 

The next question that arises is: “Is it 
possible to get uncontaminated core sam- 
ples having a true oil and water saturation 
like that existing in the reservoir?” If the 
sand under consideration is still in the 
primary stage of production, with a normal 
or relatively high amount of gas still in 
solution in the oil, probably it is not possi- 
ble to get a nonflushed core, On the other 
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hand, if the primary oil and natural gas of 
the sand under consideration have already 
been depleted, usually it is quite easy to get 
an uncontaminated core showing relatively 


Spy 


true conditions of the oil and water satura- 
tion of the reservoir. This fact has been 
proved many times over for sands of the 
Mid-Continent having permeabilities rang- 
ing from o to 1000 millidarcys, and vis- 
cosities varying from 5 to 50 centipoises 
under reservoir conditions. 


LABORATORY PROCEDURE 


During the past few years, hundreds of 
flooding tests using fresh core samples have 
been run by the author and his associates. 
Most of the core samples were about 2 in. 
in diameter and about 3 in. long. After a 
¥-in. hole has been drilled through the 
center of the core along the axis, the core is 
mounted in a flood pot in preparation for 
flooding. The pots are so constructed that 
flow occurs from the outside of the core to 
the center, the flooded oil and water drop- 
ping from the bottom of the pot into a 
graduated burette with siphon tube that 
has been filled with water. The recovered 
oil remains at the top of the burette while 
the water flowing through the sample 
siphons over into the graduated cylinder. 
A number of pots are mounted in a battery 
(Fig. 1) so that several samples can be 
flooded at one time. The flooding medium 


Fic. 1.—FLOOD POTS MOUNTED IN BATTERY. 
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normally used is tap water supplied from a 
pressure reservoir (Fig. 2). Pressure is sup- 
plied by compressed air entering the tank 
through a pressure regulator. 


Fic. 2—PRESSURE RESERVOIR. 


The core samples used for these flooding 
tests are taken in the field just as soon as 
the core is pulled. Each sample is sealed in 
a container at the well and then taken into 
the laboratory for flooding. These flood 
samples are taken as duplicates to the regu- 
lar saturation samples. In this way it is 
possible to check the saturation values. 
After the flood sample has been completely 
flooded, the amount of oil recovered is cal- 
culated as barrels per acre foot. The core 
sample is then retorted and the residual oil 
content determined. This residual plus that 
recovered by flooding should equal the total 
oil in place in the sand. An easy check on 
this figure is possible as long as a duplicate 


R. C. EARLOUGHER 


saturation test has been run. It has been 


found that these two figures for total oil 
check more than go per cent of the time as 
long as the flooding tests are watched and 
regulated closely, so that no oil is carried 
through the siphon with the water. In cores 
where the two values do not check, the 
reason can usually be traced to a break in 
the uniformity of the sand. 


RESULTS OF LABORATORY DATA 


The primary purpose for the use of flood- 
ing tests as a routine core analysis pro- 
cedure is to determine the amount of 
residual oil left in a sand after water-flood- 
ing, and then to estimate the amount of 
recoverable oil present in the sand.! How- 
ever, it now becomes evident that such tests 
can be of far more value than for testing 
residual saturation or content alone. One 
of the most important results thus far indi- 
cated by these laboratory tests, is the 
mportance of velocity of water flowing 


through the sand and its relation to the oil- - 


recovery efficiency and percentage of oil 
saturation’ at the time of the flood’s mcep- 
tion. This factor of velocity is no stranger 
to the engineer in regard to its importance 
in the recovery of oil, especially by water 
drive, either natural or artificial. However, 
it has been kicked all about the field in so 
far as the degree or direction of its impor- 
tance is concerned. Many engineers have 
long held that slower velocities of water 
encroachment through a sand will yield the 
greatest ultimate oil recovery,”* while 
others still maintain that the highest possi- 
ble velocities will yield by far the greatest 
oil recovery.® The data upon which this 
article is based very strongly support the 
theory that slower velocities are in most 
cases far more efficient than higher ones. 
Field men in the Nowata district of 
‘northeastern Oklahoma learned early in 
their experience with water-flooding that it 
was necessary in many cases to restrict the 


water input of certain wells or else lose all 


1 References are at the end of the paper. 
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or nearly all of their oil production from 
adjoining five spots. This, of course, was in 
direct contradiction to the early principle 
of the use of the highest pressure possible 
up to the limit of the overburden, together 
with the resulting injection rates. For a long 
time it was assumed by engineers that 
increased water production occurring as a 
result of high injection rates was no greater 
in proportion to oil produced than before 
with lower injection rates, but that because 
of larger volumes the field man merely 
“thought he was hurting oil production.” 
With that idea the engineer laughed off the 
field man’s opinion and went along his way 
still believing it possible to use just as great 
an intake rate as the individual wells would 
allow. It now becomes evident that the field 
man was correct—that there is a maximum 
injection rate or velocity, which definitely 
should not be exceeded if an efficient opera- 
tion is to be carried on. 

After data from the flooding of several 
hundred core samples had been assembled, 
curves of oi] and water production vs. time 
were drawn up for many of them. The study 
of these curves soon revealed that, contrary 
to previous beliefs, the ultimate oil recovery 
was independent of the flooding pressure— 
samples were flooded at different pressures, 
varying from 5 to so lb. per sq. in. Some 
were flooded at a constant pressure; for 
others pressures were increased during the 
run. Further inspection of the curves indi- 
cated that the most efficient oil recovery 
was obtained from the samples that yielded 
a low rate of flow, no matter whether the 
flooding pressure was 5 or 50 lb. In other 
words, it became evident that the floodable 
oil was being produced from the samples at 
a definite rate and that if the flooding rate 
were increased the only effect was an 
increased flow of water through the sam- 
ple with little or no increase in rate of 
oil production, which meant greatly in- 
creased water-oil ratios. 

This fact was readily indicated by two 
sets of flood samples from one core. The 
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TABLE 1.—Summary of Flooding Tests 


Oil Recovery when Water Initial Conditions 
in = 5000 Bbl. per Ft. 5 ns a EI 
Pressure Average 
Sample Used, Lb. Flooding Per Cent Saturation 
Flooding | per Sq. In. |. Velocity, | Perm 
Bbl. per Ft. Efficiency ‘ ; : Md. 
(Ultimate) Oil Water 
I IIS 98 5-50 0.OIT 38 57 20 
2 160 80 5-50 0.OIL 30 63 20 
3 140 56 5-10 0.087 42 51 130 
4 80 47 5-10 0.053 38 36 160 
5 300 79 5-10 0.020 4I 38 54 
6 30 32 5-10 0.042 29 36 70 
a 110 53 25-50 0.024 43 43 I4 
8 30 25 25 0.148 39 48 19 
9 65 26 25-50 0.147 31 32 94 
de) sqrt 34 25-50 0.191 34 35 150 
1s 250 66 25-50 0.027 39 42 14 
12 100 a7 25-35 0.383 46 33 100 
73 10 25 25-50 0.028 33 46 5 
14 50 50 25-50 0.028 42 62 6 
15 90 42 25-50 0.104 32 33 30 
16 05 47 25-50 0.212 35 36 20 
17 325 74 25-50 0.126 57 28 40 
18 75 20 25-50 0.238 58 28 17 
19 250 76 25-50 0.019 48 4I 8 
20 245 86 25-50 0.015 41 34 13 
2I 225 58 25-50 0.067 40 32 I5 
22 180 100 25-50 0.003 37 45 3 
23 105 34 25-50 0.086 44 33 20 
24 300 “pa 25-50 0.025 AI 44 Ps 
25 180 69 25-50 0.028 40 32 
26 150 75 25-50 0.020 43 33 20 
27 I70 We 5-20 0.015 24 49 it 
28 310 80 5-20 0.032 49 33 oy 
29 190 42 5-50 0.012 64 30 4 
30 230 62 5-20 0.349 46 37 he 
31 50 28 5-50 0.038 15 50 10) 
32 255 59 550 0.013 45 24 a 
33 340 17 5-50 0.016 45 35 Be 
34 210 68 5-50 0.017 44 33 
35 45 19 5-10 0.237 50 33 100 
36 90 56 10-50 0.009 31 39 ee 
Bi 15 43 10-50 0.008 27 63 
38 I45 4S 10-50 0.032 41 as 71 
39 60 55 10-50 O.OII 39 bo 
40 235 08 10-50 0.005 43 3 ; 
41 315 99 10-50 0.006 43 27 A 
42 350 95 10-50 0.009 47 23 oo 
43 140 52 10-50 0.013 45 25 : 
44 I35 44 20-50 0.044 43 oe Se 
45 165 70 20-50 0.015 36 33 : 
46 80 28 20-50 0.211 35 4 28 
47 160 64 20-50 0,014 38 30 42 
48 85 82 20-50 0.009 40 ey ri 
49 50 33 20-50 0.045 42 3 ae 
50 240 84 20-50 0.O1T 36 35 : 
51 205 68 20-40 0.036 “47 Be oe 
52 45 39 20-40 0.051 18 ee a3 
53 75 45 20-40 0.120 34 ° a 
54 400 83 20-40 0.083 oe a i 
55 S55 83 20 0.159 4 3 a 
56 330 82 10-50 0.015 42 oe ae 
57 10 323 10-50 0.313 3 oe m6 
58 10 P25 10-40 0.235 25, 4 aah 
59 5 9 10-20 0.478 20 2s He 
60 250 vii 10-50 0.007 39 oe ine 
6r 270 83 10-50 0.007 38 : = 
62 165 46 10-50 0.032 37 5 a 
63 100 36 10-50 0.031 35 a oa 
64 30 I4 10-50 0.094 31 = ihe 
65 35 12 I0-50 0.096 oF 5 32 
66 120 92 20-50 0.010 in 39 ° 
6 I50 63 20-50 0.015 A3 30 3 
Hl — One 37 35 90 
68 IIo 29 20-50 . 290 2 He 
69 145 36 20-50 0.112 40 Le = 
710 I40 44 50 0.175 43 ae 
71 280 62 50 0.106 32 3 
Eee 
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TABLE 1.—(Continued) 
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Initial Conditions 


Oil Recovery when Water 
in = 5000 Bbl. per Ft. 
Pressure 
Sample Used, Lb. 
Flooding per Sq. In. 
Bbl. per Ft. Efficiency 
(Ultimate) 

72 160 37 50 
73 345 74 50 
74 35 19 50 
75 ath) 33 20-50 
76 405 73 20-50 
til 350 58 20-50 
78 36 19 25-50 
719 120 30 25-50 
80 39 25 25-50 
81 60 23 25-50 
82 40 13 50 
83 310 52 50 
84 250 100 50 
85 200 55 50 
86 255 100 50 
87 315 100 50 


Average 

Flooding Per Cent Saturation 

Velocity, Peas 

Cm. per Min. Ma. 
Oil Water 

0.450 57 35 48 
0.097 55 24 24 
0.246 31 50 40 
0.059 52 31 74 
0.029 48 28 20 
0.170 51 30 75 
0.183 33 2i 
0.416 35 25 
0.157 38 37 
0.119 50 38 
0.546 41 41 
0.122 49 25 
0.004 40 40 
0.181 59 20 
0.003 44 31 
0.004 53 30 


first set of eight samples was flooded over- 
night at a low pressure of 5 lb. per sq. in. 
At the end of to hr. the flooding pressure 
was increased but no more oil was pro- 
duced. The second set of eight samples was 
started at 4o lb. per sq. in., the intention 
being to flood the samples out in a very 
short while. However, the final outcome 
was that it became necessary to let this 
second set run for a little more than 9 hr., 
or very nearly as long as the first set, before 
increase in oil production ceased to be 
noted. At the same time the total water 
input during the second run was many 
times higher, leading to a water-oil ratio 
far beyond that for the first set. Both sets 
of samples were then retorted, and it was 
found that the residual oil was virtually the 
same; likewise, the initial oil saturations of 
these samples were similar, so that the 
actual amounts of oil recovered were also 
similar for the two sets. 

After this visual observation of the effect 
of rate of water flowing on the water-oil 
ratio, the flooding efficiency for each sample 
was calculated and then plotted against 
velocity of water flowing. In figuring the 
efficiency, an arbitrary ultimate limit for 
water was taken to be 5000 bbl. per acre- 
foot. Thus the amount of oil produced when 


the water input is equivalent to 5000 bbl. 
per acre-foot divided by ultimate total oil 
recovered represents the flooding efficiency. 
For example, if the oil production is 300 bbl. 


' per acre-foot at the time the water through 


is equivalent to 5000 bbl. per acre-foot, and 
the ultimate oil production is 400 bbl. per 
acre-foot, the efficiency would be 75 per 
cent. The velocity of the water flowing is 
expressed as centimeters per minute and 


represents the average linear velocity. Fig. . 


3 shows the graphic results of such calcula- 
tions plotted on log log paper. A summary 
of data used in the construction of Fig. 3 is 


given in Table r. Listed are “amount of oil . 
recovery at the time water throughput was _ 


equivalent to 5000 barrels per acre foot”’; 
this recovery is expressed both as “‘ Barrels 
per Acre-foot” and also as a “percentage 
of the total] oil finally recovered with an 
unlimited amount of water.’’ The latter 
figure is that used to express flooding 
efficiency. Also shown are “Flooding 
Pressures,’ “Average Flood Velocity as 
Centimeters per Minute,” and “Initial 
Saturation Conditions of the Sample with 
percentage of oil, percentage of water and 
permeability.” The latter values neces- 
sarily are based on results obtained from 
adjacent core samples. In Fig. 3, flooding 
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efficiency expressed as a percentage is 
plotted against average flood velocity ex- 
pressed as centimeters per minute. When 
the points were first plotted, it became 
apparent at once that in most cases the 
general trend was that the higher the 
velocity the less the efficiency; however, it 
was noted that the points were quite wide- 
spread. The data were reexamined to deter- 
mine the cause of this variation. At first it 
was felt that permeability might be the 
governing factor. Finally it was discovered 
that the initial oil saturation seemed to be 
responsible for the variation, and then the 
relationship between oil saturation and 
flooding efficiency was determined, as indi- 
cated by the seven curves shown in Fig. 3. 
The method used for establishing oil 
saturation values for the seven straight-line 
curves in Fig. 3 is as follows: Curves 1 and 6 
were first constructed as the boundary 
limits of the data under consideration. 
Next, the four curves 2 through 5 were 
drawn in so as to obtain a division between 
curves 1 and 6. Finally Fig. 4 was used to 
establish values for the straight lines in 

- curves in Fig. 3. In this figure, percentage 
of initial oil saturation was used as the 
abscissa, while curves 1 through 6 were used 
as the ordinate. Next, each individual test 
sample was assigned to the curve nearest it 
on Fig. 3 and its saturation value plotted in 

_ Figure 3-A against the curve number. For 
example, a point falling near curve 3 that 
had an initial oil saturation of 42 per cent 
was plotted in Fig. 4 opposite Ordinate 

3 at a point equivalent to 42 per cent oil 
~ saturation. After all of the points had been 
so plotted in Fig. 4, the average saturation 
value for each curve number was calculated 
and shown as a triangle. It is to be noted 
from these average figures that the higher 
the initial saturation the higher the curve 
number. A smooth line was drawn through 
these average points and from this, satura- 
tion values were assigned to the six curves 

_ shown in Fig. 3. It is granted that there is 
_ considerable variation in the data as indi- 


— ee ot | 
‘ 


cated in Fig. 4; however, when considering 
the fact that the initial saturation values 
are assigned from adjacent samples it is 
believed the variation is not out of line. It 


CURVE NUMBER 
R NN 


esas: 


0 10 20 30 40 50 60 70 
% OlL SATURATION 
Fic. 4.—DISTRIBUTION OF OIL SATURATION. 


does seem quite evident that at least a 
general trend is established. The conclusion 
drawn from these data is that, for the most 
part, flooding efficiency is directly depend- 
ent upon the per cent oil saturation at the 
beginning of a flood and upon the velocity 
of the flooding water, and that there is a 
critical velocity depending upon the oil 
saturation. This critical velocity is defined 
as that velocity above which there is a rapid 
falling off in flooding efficiency. From Fig. 
3, critical velocity for any given saturation 
is determined by the point at which any 
of the curves reach too per cent flood 
efficiency. In other words, using Curve 6 as 
an example which represents an initial oil 
saturation of 52 per cent the critical 
velocity is 0.022 cm. per minute. So long as 
velocity in the case represented by this 
curve is held below 0.022 cm. per minute, a 
flooding efficiency of 100 per cent should be 
obtained; however; if the velocity exceeds 
0.022 cm. per min. an efficiency somewhat 
less than roo per cent will result within the 
flood life, depending upon how much the 
velocity exceeds the critical point. When 
this critical velocity is exceeded, water by- 
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passing sets in and results in the early 
abandonment of a flood because of the 
large quantities of water that have to be 
handled. This also results in a low flooding 
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studied in an attempt to substantiate the 
laboratory findings. The results were most 
gratifying, as shown by the accompanying 
illustrations. 
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Fic. 5— WATER INJECTION AND OIL PRODUCTION, 440 BY 440-FOOT SPACING. 


efficiency. The three vertical lines in Fig. 3 
represent the velocity occurring in radial 
flow, 25 ft., 125 ft. and 250 ft. from an 
injection well when the intake rate is 5 bbl. 
per foot per day. From this it becomes 
evident that the effect of velocity upon 
flooding efficiency in the field is not to be 
neglected, since the range covered by 
curves in Fig. 3 is within the limits en- 
countered in the field. This effect is not 
surprising in view of the data presented by 
Leverett and Lewis.’ Buckley and Leverett? 
have also illustrated the detrimental effect 
of too high a production rate and the sub- 
sequent trapping of oil in sands of varying 
permeabilities. 


Fretp Data 


After the results described above were 
obtained, numerous field records were 


Figs. 5, 6, 7 and 8 show water-injection 
and oil-production curves for four different 
leases. The thickness of clean sand in all 
cases is approximately 30 ft. net, and so the 
data are plotted on a basis of barrels per 
day per acre, thus making it possible to 
compare any one or all of the curves 
directly. Figs. 5 and 6 are of leases drilled 
on 440 by 440-ft. spacing, while Figs. 7 and 
8 are for 330 by 330 and 330 by 377-ft. ° 
spacings. Also, Figs. 5, 6 and 7 represent 
sands having a relatively low oil saturation 
of approximately 32, 28, and 34 per cent at 
the beginning of the flood, while Fig. 8 
represents a good saturation of about 
40 per cent. 

The injection rate used for the property 
in Fig. 5 averaged about 714 bbl. per day 
per acre, or about 1 bbl. per foot of sand 
per day. At the same time, the oil produc- | 
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tion came up to 2.4 bbl. per day per acre 
and rémained at or above 2.0 bbl. per day 
per acre for two years. The water-oil ratio 


330° X 377° SPACING 


AVERAGE VALUES 
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relatively high pressures and injection 
rates. As shown by the curves, water was 
put in at a rate of about 25 bbl. per day per 
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TIME — MONTHS 
Fic. 8.—WATER INJECTION AND OIL PRODUCTION, 330 BY 377-FOOT SPACING. 


for the four years was 4.6 to 1, a good ratio 
for such a period. 

The property represented by Fig. 6 also 
had an injection rate of about 714 to 10 bbl. 
per day per acre, or 1.2 bbl. per foot per 
day. The oil production, like that in Fig. s, 
came up to approximately 2.7 bbl. per day 
per acre and held at around 2 bbl. per day 
per acre for about 18 months. During the 
first three years the water-oil ratio was very 
favorable, but at the end of that time the 
operator boosted his injection rates. The 
results are quite evident. The cumulative 
water together with water-oil ratio rose 
very sharply with little or no increase in oil 
production. In other words, the increased 
rate of water flow did little or no good. The 
over-all water-oil ratio was 7.1 to 1. 

Fig. 7, a property similar to 4 and 5 but 
developed on a 330 by 330-ft. spacing, 
shows the ill effects of too high an injection 
rate. This property was started off with 


acre, or 2.2 bbl. per foot per day. It is true 
that the oil production peaked at about 3.2 
bbl. per day per acre in a relatively short 
time; however, the production then fell off 
very rapidly, so that at the end of 24 
years it was just about even with that out- 
lined in Fig. 5 in oil production and far 
behind in water-oil ratio. At the end of 
three years the water-oil ratio had risen to 
17 to 1, which led to the early abandonment 
of the property and a low ultimate oil 
recovery. 

Fig. 8, on the other hand, illustrates a 
sand with good oil saturation taking water 
at the rate of about 30 to qo bbl. per day 
per acre, with very satisfactory results. A 
good oil-production rate of 6 to 7 bbl. per 
day per acre was obtained, and at the same 
time the water-oil ratio was held down to a 
very favorable level. In other words, the 
sand with a high initial oil saturation, as 
shown in Fig. 8, was adaptable to a much 
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higher water-injection rate than were the 
sands of low oil saturation, represented by 
Figs. 5, 6 and 7. 

Many other field reports substantiate the 
evidence presented here and.bear out the 
_ fact that sands of low oil saturations, such 
as 30 to 35 per cent, must be flooded at 
necessarily slow rates if favorable recoveries 
are to be obtained. It now appears from 
both laboratory and field data that a water- 
injection rate of 1 to 2 bbl. per foot per day 
is about the maximum that should be used 
on a sand of such low saturation. On the 
other hand, if the saturation is between 4o 
and 50 per cent, injection rates as high as 
5 bbl. per foot per day may be used without 
encountering serious water-oil ratios and 
low flooding efficiencies. 


CONCLUSIONS 


1. For any given oil saturation there is a 
critical maximum velocity above which the 
recovery efficiency falls off rapidly. 

2. When this critical velocity is exceeded, 
the water-oil ratio rises extremely fast and 
thus shortens the economic life of the flood, 
and in turn reduces the ultimate oil 
recovery. 

3. The critical velocity of a sand varies 
with the percentage of oil saturation, with 
sands of higher oil saturation having higher 
critical velocities. For example, at a given 
velocity the flooding action in a sand with 
50 per cent oil saturation will be 100 per 
cent efficient, while for a sand with only 
30 per cent oil saturation the flooding 
efficiency may be reduced to 25 per cent. 
- These relationships observed in the labo- 
ratory have been verified by field data. 

4. Recovery efficiency by flooding is 
largely dependent upon two factors; namely, 
percentage of oil saturation at the begin- 

ning of the flood and the velocity of the 
- flooding water. 

5. Several of the early flood ilies 3 in 
the Mid-Continent can be traced directly 
to oil saturations of only 30 per cent to- 
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gether with too high water-injection rates. 
In cases where low injection rates, for 
instance 1 to 1.5 bbl. per foot of sand per 
day, have been used much better results 
have been obtained. While it is mechani- 
cally possible to reduce a 30 per cent oil 
saturation to 20 per cent, it is not normally 
economically feasible because of the ex- 
tremely high water-oil ratio resulting from 
water channeling through the sand and a 
low flooding efficiency. On the other hand, 
because of the higher efficiency occurring 
when flooding a sand of 4o per cent satura- 
tion, it is practically possible to reduce such 
a saturation to a lower residual by water- 
flooding, because of the lower resultant 
water-oil ratio. In other words, it is easier 
in the field to reduce a 4o per cent oil 
saturation to 20 per cent than it is to reduce 
a 30 per cent oil saturation to 20 per cent. 

6. It appears that the proper field injec- 
tion rate for a 330 by 330 or 440 by 440-ft. 
spacing lies somewhere between 1 bbl. per 
foot of sand per day for a low oil saturation 
such as 30 per cent, and 5 bbl. per foot of 
sand per day for a high saturation such as 
45 to 50 per cent. 

7. More field data are needed in order to 
determine a closer working relationship be- 
tween water-injection rates, percentage of 
oil saturation, and flooding efficiency. 


REFERENCES 


1. R. C. Earlougher: Water Flooding Effi- 
ciency Aided by Laboratory Flooding 
Tests. Oil Weekly (Apr. 13, 1942) 105 (6), 
21-24 

2 Os i; Buckley and M. C. Leverett: Mecha- 
nism of Fluid Displacement in Sands. 
Trans. A.I.M.E. (1942) 146, 107-116. 

3. L. C. Uren: Petroleum Production Engi- 
neering, Ed. 2, 446. New York, 1932. 
McGraw-Hill Book Co. 

4. F. G. Miller: U.S. Bur. Mines R. I. 3595 
(October 1941). 

5. H. M. Ryder: The Economic Technology 
of the Water Drive, Its Application to 
Encroachment Water and Water Flood- 
ing through Oil Sands. Presented at the 
Spring Meeting Mid-Continent District 
A. P. I. Division of Production, Tulsa, 
March 26-27, 1942, Paper No. 851-16C. 

. M. C. Leverett and W. B. Lewis: Steady 
Flow of Gas-oil-water Mixtures through 
Unconsolidated Sands, Trans. A.I.M.E. 


(1941) 142, 107-115. 


an 


DISCUSSION 
(P. E. Fitzgerald presiding) 


H. S. Miram,* Chelsea, Okla.—We all know 
that various rates of water injection are being 
used, but it is general practice to use the highest 
pressure possible up to the limit of the over- 
burden, to make the tight wells take as much 
water as possible and restrict the flow into the 
wells that take the water more freely, in an 
effort to keep the well volumes equalized as 
nearly as possible—until some producer starts 
making too much water, when some near-by 
injection well is throttled. 

Now that sufficient field data have been 
obtained to be compared with results in the 
laboratory, we find another use for the analysis 
of the core, and another reason why more cores 
should be taken. 

The thoroughness with which this paper 
covers the subject leaves no room for argument, 
and the only thing that I might add would be 
that the viscosity of the oil should also be 
taken into consideration. If the paper deals 
with oil of average viscosity, it would seem that 
an oil of higher gravity might be moved faster 
with the same efficiency, and an oil of lower 
gravity would have to be moved more slowly to 
obtain the same efficiency of recovery. 

When the conclusions drawn from this paper 
are put into practice, more oil should be 
recovered from sections of sand with less 
saturation. As an economic factor, this practice 
will operate just as would an increase in the 
price of crude oil, and permit more of the 
properties to be flooded, leading to additional 
conservation by increasing the reserves, in- 
creasing the recovery, and permitting a longer 
life for the producing property. 


K. B. Nowets,{ Abilene, Texas.—Mr. 
Earlougher’s paper brings out clearly the rela- 
tionship between velocity, oil saturation and 
the efficiency to be secured in water-flood 
operations. The information and data pre- 
sented undoubtedly will have a wide applica- 
tion in secondary-recovery operations in which 
water-flooding is used, and it is to be regretted 
that we do not have more correlative investiga- 
tions that can tie in directly observations made 
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in the laboratory with those observed in the 
field. 

The important fact brought out by Mr. 
Earlougher is that recovery efficiency by flood- 
ing is largely dependent upon two factors— 


percentage of oil saturation at the beginning of © 


a flood and the velocity of the flooding water. 
His observation that for any given oil satura- 
tion there is a critical maximum velocity above 
which the recovery efficiency falls off rapidly is 
logically confirmed by facts, both in the labora- 
tory and field observations; also, that when 
this critical velocity is exceeded, the water-oil 
ratio rises extremely fast, reducing the eco- 
nomic life and ultimate recovery of oil. 

The practical application of Mr. Earlougher’s 
findings seems to indicate that for normal flood 
spacing the proper injection rate lies between 
t bbl. per foot of sand per day for a low oil 
saturation such as 30 per cent, and 5 bbl. per 
foot of sand per day for high saturations such 
as 45 to 50 per cent. Even without laboratory 
or field evidence to confirm this relationship, it 
is a logical one. 

Desirable as it is, however, to secure the 
maximum efficiency possible from water-flood- 
ing operations, it is frequently necessary to 
compromise and use a higher rate of intake than 
might be thought possible in order not to 
prolong the life of a flood beyond normal eco- 
nomic expectancy. The reviewer is familiar 
with several sand bodies now under water-flood 
development, where a so-called low oil satura- 
tion (expressed in percentage of total pore 
space) still represents from 450 to 800 bbl. per 


acre-foot, which is a satisfactory “pay load” in’ 


anyone’s secondary project. In these forma- 
tions there are also fairly large percentages of 
interstitial water. These conditions exist be- 
cause of the high porosities prevailing, as well 
as high permeabilities that lead to the produc- 
tion of connate water with the oil from the very 
first. Under these circumstances, output wells 
may be permitted to flow their production and 
the handling of water is no particular problem. 

Properties of this type, ordinarily considered 
from the standpoint of Mr. Earlougher’s find- 
ings, would call for an injection rate of possibly 
t bbl. per foot of sand, yet for all practical 
purposes higher injection rates can be used, 
because extra amounts of water produced do 
not necessarily have to be pumped, even 
though the water-oil ratio is higher than might 
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be considered efficient. In other words, possibly 
the sands of high permeability with good oil 
content, and yet having high percentages of 
interstitial water, may be compared with the 
group of samples in the second series of flood- 
pot tests Mr. Earlougher describes, in which a 
high rate of water injection was used, with a 
resultant high water-oil ratio, even though the 
time consumed and the amount of oil recovered 
was about the same as for the tests employing a 
lower rate of injection. Although more water is 
handled with the oil, perhaps this fact presents 
no problem when the wells are flowed. 

T do not hold any brief in favor of high injec- 
tion rates for normal sands, but I do believe 
that it may not be so essential to watch 
efficiency where output wells are permitted to 
flow; or where high interstitial water percent- 
ages would seem to call for slow injection 
rates, even though the oil saturation in terms 
of per acre-foot is high—particularly where 
high permeabilities exist. 

The question arises as to what type of results 
could be secured in the flood-pot tests if it were 
possible to use an oil-wet sand in the efficiency 
tests. It would be very interesting if Mr. 
Earlougher could make the tests on this type of 
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sand and at the same time correlate the findings 
with flood performances in the field from oil-wet 
sands. 

In the discussion of Mr. Schilthius’ paper on 
Connate Water in Oil and Gas Sands,’ W. S. 
Walls presents data that seem to indicate that 
for sands of similar physical characteristics 
better recovery of oil is secured and the residual 
oil saturation after flooding is less for water-wet 
sands (and most sands are of this type) con- 
taining high connate-water saturation. Perhaps 
this also points to the fact, as I mentioned 
above, that with relatively large amounts of 
connate or interstitial water in the pay sand, 
normal and satisfactory recovery of oil may be 
secured in a satisfactory time even in spite of 
high injection rates. 

For sands such as the Bartlesville or its 
equivalent in the northern Oklahoma and 
southern Kansas water-flood areas, there is no 
doubt that the best practice calls for close 
control of injection rates and flood efficiency. 
Mr. Earlougher’s paper deals with this type of 
property and the data presented are of sufficient 
value to constitute a noteworthy contribution 


to the technology of water-flooding. 
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Gravitational Drainage of Liquids from Unconsolidated Wilcox | 
Sand 


By Roscor F. Stauz,* W. A. Martint AND R. L. Huntincton,{ MemBer A.I.M.E. 
(Austin Meeting, October 1942) 


ABSTRACT 


A MARKED gravitational segregation of liquid 
has been observed to take place in a number of 
volumetric fields toward the later stages of 
their oil-producing periods. This phenomenon 
has been pronounced in thick, highly permeable 
sand formations such as those of the Wilcox 
zone in Oklahoma City. This observation has 
prompted considerable research directed 
toward the semiquantitative determination of 
the equilibrium saturation distribution of oil 
vertically throughout a formation at final 
depletion. In this paper, data are also pre- 
sented showing the transient distribution of 
liquid at different stages of the depletion period. 
Other experimental results show the effect of 
temperature on the drainage rates of water, 
Wilcox crude oil, and a close-cut heptane frac- 
tion. Intermittent drainage of liquid produced 
saturation gradients that might ‘well be 
expected from the flow theories involved. 
Yields of the various liquids varied from 50 to 
75 per cent of the original fluid content of the 
sand-packed (4 in. by 8 ft.) vertical tube. 


INTRODUCTION 


In certain volumetric oil fields the per- 
formance of the reservoir during the latter 
part of its producing life is governed to a 
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the B. S. degree in Chemical Engineering. 
Manuscript received at the office of the Insti- 
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TECHNOLOGY, January 1943. 

* Present address, Pan American Refining 
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+ Present address, The United States Army, 
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t School of Chemical Engineering, University 
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4 References are at the end of the paper. 


large extent by the downward movement 
of liquid due to the force of gravity. This 
is especially true of formations having 
thick or tilting beds of uniformly high 
permeability, free of shale breaks. Leverett* 
and Katz’ have presented original data and 
discussed the theory relating to the capil- 
lary and gravitational forces acting on 
liquids contained in a sand body. These 
investigators have pointed out the impor- 
tance of such studies in the estimation of 
future reserves as well as the original fluid 
content of a reservoir. : 

In this previous work, no data have been 
reported showing the history of saturation 
distributions during the drainage period. 
Since a knowledge of these transients is 
helpful in obtaining crude oil from such a 
reservoir, the authors have obtained these 
data during this investigation. 


EXPERIMENTAL APPARATUS 


The drainage tests were carried out in 
two vertical tubes, 8 ft. high and consisting 
of 2-in. and 4-in. standard wrought-iron 
pipe, respectively. Each tube was equipped 
with a water jacket, which could be kept 
virtually isothermal (+ 1.0°F.). A diagram- 
matic sketch of the 4-in. tube and its aux- 
iliaries is shown in Fig. 1. 

At 6 in. above the base of the tube, and 
at every foot above this point, core nipples 
were inserted through the water jacket. 
These nipples were closely fitted with steel- 
plug inserts during each drainage run. At 
the end of the run, these inserts were 
removed so that cores could be obtained 
from the sand-packed tube. 
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The bottom of the tube was fitted with 
a short 34-in. nipple, into which was 
inserted a 14-in. nipple perforated by 
many very small holes. A too-mesh copper 


£39 


ing and vibrating the tube with blows of a 
hammer. This sand is from the same 
geologic formation as the Wilcox sand of 
the Oklahoma City oil field. It is uncon- 


CORE STATION 


THERMOSTAT 


Fic. 1.—DIAGRAMMATIC SKETCH OF APPARATUS. 


screen was soldered into position covering 
the perforations, in order to prevent loss of 
fine sand from the tube. 
ep Auxiliary equipment consisted of con- 
‘ _densers for both top and bottom of the 
€ tube, and a pressure chamber for filling the 
_ sand-packed tube. The pressure chamber 
was equipped with a calibrated glass tube 
_ for determination of the amount of liquid 
that flowed into the tube. 


< PoROSITY 


Q _ The tube was packed with a Wilcox sand 
_ from an outcrop near Ada, Okla., by tamp- 


solidated and consists of well-rounded 
grains of quartz. A sieve analysis (Table 1) 


TABLE 1.—Sieve Analysis 
WEIGHT PER CENT 


SIEVE SIZE, MESH RETAINED 

IS HOS hI ota ITO OOS 2.45 
Ose tele seine esa mene = \siaNs 14.65 
LOO rerio ae ee Gt ahstslane neeere 31.50 
TBO rates cdskelcnaytorsteleneusscematarble 36.80 
TIA he OR EL OO SES T2254 
IC Dapa tte tral nici A CLO er RCIA NTO 2.40 
100.00 


was made on oven-dried sand (free water 
and water of crystallization totaled 0.15 
per cent by weight, based on dry sand). 
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The average diameter of this sand has 
been reported to be 0.0055 in.” after the 
methods of Fancher and Lewis.! 

The absolute porosity of the reservoir 
was calculated to be 31.9 per cent. All 


the packed tube. An average of 7.5 darcys 
was obtained as a result of six tests. 


Frirtinc Tuse witH Liquip 
The sand-packed tube was filled with 


Nn 


HEIGHT OF DRAINAGE COLUMN — FEET 
ie 


40 
LIQUID SATURATION — PERCENT 
Fic. 2—SATURATION DISTRIBUTION FOR EQUILIBRIUM. 


Fluid oe 


subsequent packings provided substantially 
the same porosity. 


PERMEABILITY 


Dry natural gas was used in the deter- 
mination of the permeability of the sand in 


Symbol Temperature, 


60 80 100 


Drainage Production, Percentage of 
riginal Amount in Place 


Time 


liquid, which was forced in through the 
base of the tube. Liquid was allowed to 
flow out of the top of the tube in an amount 
equal to or more than the volume required 
to fill the pore space. The tube was then 
allowed to drain for several hours and 
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filled again in like manner, an accurate only to open the cock at the bottom of the 
record being kept of the net amount re- tube and record the collection of fluid in a 
ceived by the tube. After this second filling, graduated cylinder at regular time inter- 
the tube was ready for the drainage runs. vals, extending from the time of starting 
This second filling seemed to be necessary to several days or weeks. 


8 


= 
= 


| 
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ae 
| 
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NO 


HEIGHT OF DRAINAGE COLUMN — FEET 


20 40 60 80 100 
LIQUID SATURATION — PERCENT 
[Fic. 3.—TRANSIENT SATURATION DISTRIBUTION CURVES FOR WILCOX CRUDE OIL AT 130°F. 


Drainage Production, Percentage Ti 
Shiela of Original Oil in Place ime 
Hr. Min. 
8.2 ONTS5 
a 16.4 t 36 
ae 38 32.8 3 51I 
4 49.2 6 1) 
5 uso 5 to) 


in order to assure consistent results when 


zy SATURATION DaTA. 
check runs were made. 


At completion of drainage, or when cores 
_ PropuctTion AND RATE OF DRAINAGE — were wanted, the plugs in the core stations 
- Data were pulled and samples taken by means of 
; To collect these data, it was necessary a cork borer. The cores were immediately 
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placed in test tubes and corked tightly. 
Saturation was determined by firing 
weighted amounts of the sample. All satura- 
tion data are presented in percentage by 


re) 
re) 
fo) 
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of liquid downward. To pieture such a flow 
process graphically calls for the securing of 
transient distributions of liquid at several 
times during the producing life of the field. 


PRODUCTION - C.C.PER SQ. CM. OF 
TUBE CROSS SECTION PER MIN. 


24 
TIME 


volume of reservoir fluid per unit volume of 
pore space. 


PHYSICAL PROPERTIES OF FLUIDS 


The A.P.I. gravity of the fluids was 
taken by hydrometers checked against a 
Westphal balance. 

The viscosity of the fluids was deter- 
mined by use of a modified Ostwald 
viscosimeter that had been standardized by 
the United States Bureau of Standards. 

The surface-tension measurements were 
made on a du Nouy tensiometer. 

Hempel distillations were according to 
the A.S.T.M. designation D285-41. 

_ These properties are shown in Table 2. 


DISCUSSION OF RESULTS 


A comparison of the equilibrium drainage 
curves for water, Wilcox crude oil and a 
heptane fraction has been made in Fig. 2. 
The curves have the same general shape as 
those reported by Katz and by Leverett. 


History of Transient Distributions 


The depletion of a reservoir by gravita- 
tional drainage involves the unsteady flow 


3 40 
~ HOURS 


Fic. 4——ACCUMULATIVE DRAINAGE CURVES FOR WILCOX CRUDE AT 100°, 
RESPECTIVELY. 


115° AND 130°F., 


These data were obtained by stopping each 
run when the tube was partly drained and 
by quickly removing core samples before 
any appreciable changes could take place 
in the tube itself. 


TABLE 2.—Physical Properties of Fluids 


Wilcox 
Properties Water et: Crude 
; Lae Oil 
Gravity, deg. A.P.I. at 60°F. .|10.0 63.2 |38.2 
Kinematic viscosity, centi- 
stokes: 
AtiOg oR. Nasty attics f:<clu tun I.060| 0.68 
Boch iiae.c pen Pe Se 0.624 
TOOL ser srckeemivenee 0.680| 0.566) 5.81 
LESTE eee, eee cakhdte a 4.85 
TIO esky wee ee 0.510 .30 
Surface tension, dynes per 
cm.: 
AS OA Res Sais ates as oa 73.0 24.0 
SAT a ieee nmaie ental etow) an 61.0 22.90.) |azes 
POG hee eho an ahs cae ak 60.0 22.4 712759 
1tSch Sp RSE CRO Ro 26.2 
OPS Aisa plabdtal sy a oe catts 58.1 2555 
Ticanpel Miptilistion, deg. F., 
250-ml. samples: 
M1. yorer initial boiling 
ps Pes Ota) Fr er 168 
M ae 6nd pointicn. as 206 


The cavities caused by taking these cores 
were refilled with fresh sand before the tube 
was refilled with liquid. In taking these 
cores, the sampling was done by starting a 
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the top of the column, in order to avoid any 
disturbance of the sand that might take 
place if the first samples were taken at the 
base of the tube. 
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age) at 100°F. The rate was proportional to 
the temperature in the early stages but 
toward the end of the producing life the 
rate at 130°F. fell below that of 00°F. or 


ae | a ra 
ed Oe i [L ae 
18S aaa 
us | 
a o SoS ee See a a es Sera bres Bare Scan ee es ee oe ae 
J Fi es Ss ae eae) 
we AN eau 
na NQ 
eit ee Pe wo aha: Hh Ps | 
nae — TE | 
on == 
On 
Oo rs d 
i} wx (on SS pan 
es Jae 
& uJ [ il == 
a os : if | > 
{sli ete bo a a Ba Be a 
ae + + T | 1 i i 
I 2] 3 4 5 6 Tk 
TIME - HOURS 


Fic. 5.—DRAINAGE RATES FOR WATER AT 64°, 100° AND 130°F., RESPECTIVELY. 


Five such transients for Wilcox crude oil 
drained at 130°F. (the original temperature 
of the Oklahoma City Wilcox reservoir) are 
shown in Fig. 3. As might be expected, the 
depletion is most rapid in the uppermost 
part of the tube, where no influx of crude 
oil replaces the part of the liquid that has 
drained out. It is interesting that the 
depletion rate, though rapid at first at 
the top of the tube, flattens off toward the 
later stages of drainage. 

Material balances on these runs checked 
fairly well (+5.0 per cent) for the final 
_ equilibrium saturations. The errors were 
- greater for transients taken at partial 
drainage, since the core borer evidently 
forced some of the crude oil away from the 
sampler as it penetrated the highly 
_ saturated sand. 


Effect of Temperature on Drainage 


Wilcox crude was drained down to 
equilibrium saturation (no further drain- 


115°F. This statement means that the rate 
at the higher temperature was higher than 
for the lower temperature when the same 
amount of oil was present. The slower 
drainage rate at the higher temperature 
should be compared with that of the low- 
er-temperature runs during the same lapse 
of time. The higher temperature did 
produce a slightly greater total recovery of 
crude oil (Fig. 4). 

The same relationship between tempera- 
ture and drainage rate held true for three 
runs made on water at 64°F., 100°F. and 
130°F., respectively (Fig. 5). 


Intermittent Drainage 


An experimental run was made in order 
to determine the transition that would 
take place in a reservoir where an initial 
production period was followed by a shut- 
down and later on by another producing 
period. ‘After Wilcox crude oil at 130°F. ne 
been drained from the tube for 3}4 hr., 
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Fic. 6.— INTERMITTENT DRAINAGE OF WILCOX CRUDE OIL AT 130°F. 
Curve 1, saturation distribution at 3)4 hr. of drainage. 
Curve 2, saturation distribution tube shut in 1844 hr. after 314 hr. of drainage. 
Curve 3, equilibrium or complete drainage after total time of 25 hours. 
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Fic. 7.—RATE OF DRAINAGE OF WILCOX CRUDE OIL AT 130°F, WITH INTERMITTENT FLOW. 
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DISCUSSION 


was shut in for 1844 hr. Cores were taken 
at the beginning of the shutdown period 
and also at the close. The distribution of 
saturations at the time the tube was shut in 
is represented by curve 1 of Fig. 6. At the 
end of the shutdown period the gradient 
had changed to that represented by curve 2. 
During the 1814-hr. period, drainage had 
continued within the sand body, the upper 
end of the tube having been depleted almost 
to equilibrium depletion while the central 
part of the tube had become richer from the 
accumulation. 

The rate of production history for this 
intermittent run is pictured in Fig. 7. The 
drainage rate was considerably faster just 
after thé shutdown than it was just before 
the tube was closed in. The same amount of 
oil was present in the sand body during the 
shutdown but the effectiveness of the 
permeability had been enhanced by the 
build-up of the height of oil having 100 per 
cent saturation within the sand pores. 

The rate of drainage from the 2-in. verti- 
cal tube checked closely (+ 5 per cent) with 
the rate from the 4-in. tube, based on the 
cross-sectional areas of the two tubes. 


CONCLUSIONS 


The original experimental data presented 
in this paper substantiate the results of 
Leverett and Katz, and add to our knowl- 
edge of the performance of certain types of 
oil reservoirs. Much work remains to be 
done on the study of gravitational drainage 
before mathematical equations can be 


developed that will make possible the 


prediction of the transition of fluid satura- 


tion distributions during the history of the 


_ producing life of a reservoir. 
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DISCUSSION 
(Donald L. Katz presiding) 


E. Brunner,* Emeryville, Calif—In the 
conclusion it is stated: ‘“‘ Much work remains to 
be done on the study of gravitational drainage 
before mathematical equations can be de- 
veloped that will make possible the prediction 
of the transition of fluid saturation distribu- 
tions during the history of the producing life of 
a reservoir.” ; 

One cannot take exception to this statement 
as such; but standing as a conclusion of the 
present paper it might be taken by some to 
imply that a great many experiments of this 
type should be made before any mathematical 
development is attempted, and with this one 
may disagree. I think such work as described in 
this paper is useful and should be done, but that 
its full value can only be realized if it is accom- 
panied by theoretical developments. Such 
experiments differ so greatly from field condi- 
tions that one can hardly hope to apply the 
results directly to field problems. In order to 
solve the field problems it is necessary to 
develop a theory that will allow the behavior of 
the field to be calculated in terms of laboratory 
measurements on the actual field rocks and 
fluids. ; 

The value of such experiments as this is to 
serve as a test of the theory and as an indication 
of the direction in which the theory requires 
modification. Thus one should make a theory 
and attempt to calculate with it the.results of 
such experiments as this, even though the 
theory may be obviously inadequate to deal 
with the highly complicated practical problems 
in which one is really interested. If one suc- 
ceeds, the theory may be applied to somewhat 
more complicated situations and perhaps even 
to the simpler practical problems, with some 
confidence. If one fails, the nature of the failure 
will suggest the kind of modification that must 
be made in the theory and the type of new 
experiments that must be made to test it. It is 
by such close interaction of theory and experi- 
ment that a body of knowledge can arise that 
will make possible the solution of the practical 
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engineering problems, which alone have impor- 
tance in themselves. 

To demand either that the development of 
theory or the acquisition of experimental data 
be postponed until the other phase of research 
is completed is to cripple the process by which 
practical knowledge is obtained. Without 
theory, one will not know what to do with the 
experimental data; without experimental data, 
one cannot know whether the theory is valid 
nor how to modify.it in order to make it more 
nearly so. 

The point of contention, if indeed there is 
one, is the relative efficacy of the purely induc- 
tive method and the intimate combination of 
induction with deduction, which has been 
responsible for most of the advances in modern 
science. 


R. L. Huntincton (author’s reply).—The 


authors agree with Dr. Brunner that the 
development of theory should not be allowed to 
lag too far behind any experimental program. 
Recognition of the value of theoretical attack 
is given to previous investigators. 


The depletion history of a reservoir by drain- 


age involves the unsteady flow of fluids through 
porous media, the decline curves being some- 
what similar to the depletion of many reservoirs 
which have produced under unrestricted flow. 
To the knowledge of the authors no satisfactory 
theory has been advanced to date which will 
enable an engineer to predict the future produc- 
ing rates of an oil field; however, no one can 
dare say that the inductive method has not 
been successful, although from a “purely” 
scientific viewpoint such methods might be 
termed ‘‘Edisonian.” 
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Surface Energy Relationships in Petroleum Reservoirs 


By H. K. Livincston* 


(Austin Meeting, October 1942) 


ABSTRACT 


A TECHNIQUE has been developed which 
makes it possible to determine the spreading 
pressure of liquids and solids, for simple sys- 
tems. Data for surface tensions, interfacial 
tensions, spreading pressures, and contact 
angles for water, heptane, and silica are tabu- 
lated. These results can be applied to the 
evaluation of capillary rise and displacement 
pressure in a petroleum reservoir. Appropriate 
equations are presented and the application 
of these equations is discussed. The presence 
of surface-active components affects both 
capillary rise and displacement pressure and 
also seems to influence the rate of fluid flow. 


INTRODUCTION 


The purpose of this paper is to supple- 
ment and bring up to date the last article 
on the subject of the surface chemistry of 
petroleum reservoirs, that of Garrison in 
the 1935 Oil and Gas Journal.' A discussion 
of the “‘adhesion tension” concept used by 
Garrison has been presented in another 
publication,? together with the reasons 
for the recommendation that the term 
‘adhesion tension” be abandoned. In view 


of the fact that some of the data used by 
Garrison have been superseded by more 


recent work, it seemed advisable to call 


attention to this fact and present the more 


important data currently believed to be 
correct. 


Manuscript received at the office of the 
Institute July 10, 1942. Issued in PETROLEUM 
TECHNOLOGY, November 1942. 

* The University of Chicago, Chicago, IIL; 
present address, Jackson Laboratory, lope 
du Pont de Nemours and Co., Deepwater 


* Point, N. J. 


1 References are at the end of paper. 


In the earlier paper, Garrison set up the 
equations that relate solid-oil and solid- 
water interfacial tensions to each other, 
and applied data from Bartell and Miller? 
to these equations. However the adhesion 
tension measurements made by Bartell 
and Miller involved a confusion of symbols, 
so that they did not actually measure the 
spreading pressure, ys — Ysr.” The spread- 
ing pressure is a convenient method of 
indicating the amount by which the surface 
energy of a solid surface is lowered on im- 
mersion in a liquid or vapor. Since the 
initial value of the free surface energy is 
represented by the symbol ys and the final 
value is ysr, the spreading pressure is 
vs —ysr. A technique has now been 
developed! that makes possible the deter- 
mination of ys — Ysr for simple systems. 
This method would be very difficult to 
carry out with a multicomponent system 
such as exists in the petroleum reservoir. 
However, already results have been ob- 
tained for ys — Ysr for water and heptane 
in contact with silica and graphite. These 
values will be of the same order of magni- 
tude as those in the petroleum reservoir. 
Accordingly, it is possible for the first 
time to discuss the surface-energy relations 
of the petroleum reservoir on a seml- 
quantitative basis. 


PRELIMINARY GENERALIZATIONS 


A petroleum reservoir may contain the 
following four phases: gas, hydrocarbon 
liquid, aqueous liquid, and solid. The 
three fluid phases are dispersed through 
the solid xeservoir rock. If gravity were 
the only ferce acting, it is obvious that the 
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gas phase would occupy the uppermost 
portion of the reservoir, with the oil 
below it and the water in the lowest 
position. However, because the fluids are 
merely saturating a porous solid, the rela- 
tionships are more complex. The various 
surface energy relations that exist in the 
reservoir will affect the distribution of the 
fluids with respect to depth, the propor- 
tions of gas, oil, and water produced, and 
the relative amounts of gas, oil, and water 
recovered from the reservoir. 

The following thermodynamic quan- 
tities must be considered: 

1. The surface tension between oil and 
gas. 

2. The surface tension between water 
and gas. 

3. The interfacial tension between water 
and oil. 

4. The spreading pressure (change in 
free surface energy) at the reservoir rock- 
gas interface. 

5. The spreading pressure at the reser- 
voir rock-oil interface. 

6. The spreading pressure at the reser- 
voir rock-water interface. 

7. The contact angle between gas, oil, 
and rock. 

8. The contact angle between oil, water, 
and rock. 

9. The contact angle 
water, and rock. 

The distribution of the fluids in the 
reservoir can be obtained from the equa- 
tion for capillary rise: 


between gas, 


I 
(F + a Yr: COS Osrivy = Aphg [1]* 


where R,; and R» are the radii of curvature 


of the interface between the fluids, @sr,r._ 


is the contact angle between the two fluids 


* This mathematical treatment is the same 
as that used by Leverett. The symbols that 
have been employed (y, 9, and p) are used in 
the same sense as in Leverett's paper, though 
it has been necessary to make use of the 
subscripts S, F1, Fo, and Fs, to designate solid 
and fluid phases. 
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and the solid, yrr, is the interfacial 
tension between the fluids, Ap is the differ- 
ence between the densities of the fluids, 4 
is the height reached by the denser fluid 
above the noncapillary level and g the 
gravitational constant. 

The level to which a liquid rises in a 
petroleum reservoir depends upon the 
hydrostatic pressure and the capillary 
rise. The denser fluid will rise above the 
noncapillary level to a certain extent, as 
given by Eq. 1. The values of Ri and Re 
will depend on the dimensions and packing 
of the reservoir rock. In a general way, 


(z a0 a) will vary inversely as the grain 


size of an unconsolidated sand. So it can 
be said that the extent to which capillary 
forces raise oil above the noncapillary gas- 
oil interface increases with the surface 
tension and decreases with the grain size 
and the contact angle. Similarly, the pene- 
tration of water into an oil sand will be 
greater, the greater the interfacial tension 
and the smaller the contact angle and the 
grain size. The gas-oil and oil-water ratios 


obtained during the early stages of produc- | 


tion will depend, of course, to a large 
extent on the distribution of oil, gas, and 
water in that zone of the reservoir. 

The foregoing discussion applies to the 
reservoir in the natural condition and 


relates to the equilibrium condition existing 


therein. After the reservoir has been pene- 
trated, the displacement pressure is of 
more importance than the capillary rise. 
This is given by an equation analogous to 
Eq. 1: 


Ap = (Fz os z) Yrr: COSAsmrz [2] 


where Ap is the displacement pressure. 
If F; is gas and F» is oil, 


Ysr. — Ysr: = Y¥riF: COS Ogr,r, 
= (ys — Ysr.) — (vs — Ysr:) [3] 


It must be emphasized that Eq. 3 cannot 
be applied to oil, water, and solid, unless 
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the proper qualifications are made. For 
oil and gas, the same components exist in 
both phases, but Eq. 3 will not be valid 
for an oil-water-solid system unless the 
oil is saturated with water and the aqueous 
phase is saturated with the hydrocarbon 
components. 

A discussion of the application of these 
equations will be given following the 
_ presentation of pertinent numerical data. 


MAGNITUDE OF ENERGY RELATIONS 


The thermodynamic quantities that are 
of interest in connection with surface 
relationships in petroleum reservoirs have 
been listed in the preceding section. For 
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ders of known area and integrating the 
Gibbs adsorption equation® to evaluate 
Ys — Ysr- The data are given in Table r. 
Table 1 shows that the spreading pres- 
sure of water on silica is much greater 
than the spreading pressure of the hvdro- 
carbon, and this would indicate that water 
would have a very large displacement 
pressure for petroleum. As Harkins and 
Livingston® have shown, if the necessity for 
mutual saturation of the phases (men- 
tioned in connection with the discussion of 
Eq. 3) is neglected, this displacement 
pressure for water-heptane on silica would 
be 255 dynes per centimeter per centimeter 
of radius of the capillary through which 


TABLE 1.—Surface Energy Relations for Petroleum Reservoirs 


valve ior 
atura h 
System (at Value for Idealized 
Reservoir Ref System (at Room 5 
Thermodynamic Function Symbol ea pata ES a melts and | Reference 
ture an tmospheric 
Pressure), Pressure) 
Dynes 
per Cm. 
Surface tension between oil and gas (or ‘ 
surface tension of heptane).......... YF1F2 16 to 23 7,8 20 dynes per cm. ® 
Interfacial tension between water and ; 
ol(orheptane) so... a hts Pais YF 2F3 30 to 36 10 51 dynes per cm. 11 
Spreading pressure at rock-gas (silica- 
heptane vapor) interface...........-| (vs —  SF1) 39 ergs per sq. cm. 4 
Spreading pressure at rock-oil (silica- 
liquid heptane) interface....... Nagel Cys ee yare) 59 ergs per sq. cm. 4 
Spreading pressure at rock-water (silica- 
MVATEX) ANLCEEACE 70's <10,0 cisieinie «ene oye ove (ys — YsF3) 315 ergs per sq. cm. aia 
Contact angle* between gas, oil, and i ‘ 
rock (heptane-silica)........-...+-++.- Osrir2 0) « 
Contact angles between oil, water, and ‘ A 1 
ngisiise | o¥ike Roce Se cee Dn tDe eee OgF2F3 52° to 135 Peeeae ee 


a Contact angles measured in the denser fluid. 


most of these quantities it is now possible 
to give values either for idealized systems 
- that approximate natural reservoir condi- 
tions or for certain natural systems that 
have been studied. For the idealized sys- 
tems, chemically pure heptane, water, and 
silica will be used as the equivalents of 
petroleum, connate water, and reservoir 
rock. Surface and interfacial tensions and 
contact angles were determined by the 
- ysual methods. The spreading pressures on 
solids were obtained by determining 
adsorption isotherms for crystalline pow- 


flow is taking place. Actually, the small 
amount of water present in water-saturated 
heptane (or petroleum) would increase the 
spreading pressure of the oil phase con- 
siderably. The effect of small traces of 
water on the surface energy relations of 
organic liquids is well demonstrated in the 
work of Boyd and Harkins.14 Some change 
in the spreading pressures must occur if 
the values are to fit the equation 


[4] 


(here the symbols y’ indicate the surface 


y' sr, — Y' srs = YFiFi 00S Osrirs 
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energy for mutually saturated phases). 
According to Eq. 4, the maximum value 
for y'srry'sr; would be 51 dynes per cm. 
Therefore the difference between the 
spreading pressures must be greatly de- 
creased because of the mutual saturation. 
For this reason, surface forces existing in 
multicomponent systems such as_ the 
petroleum reservoir will usually be much 
smaller than would be indicated from a 
study of simple two-component systems. 

Intrusion of water into a gas sand in- 
volves the same relations as the intrusion 
of water into an oil sand. As Rowley and 
Innes have shown,!® the surface energy 
relations at solid surfaces that have been 
covered with adsorbed molecules are 
almost the same, whether the molecules 
were adsorbed from a liquid or a gas. 

It seems unlikely that the large contact 
angles found by Chapek and Krechun'* 
actually hold for equilibrium conditions. 
For a single system (using mineral oil 
rather than heptane) they found variations 
in angle from 52° to 135°, depending on the 
previous treatment of the surface. Most 
workers® have assumed that this con- 
tact angle has a value of zero, and this 
seems the best value, in light of present 
information. 

From this discussion, it can be concluded 
that water has a much greater thermo- 
dynamic pressure of spreading on silica 
than does a pure hydrocarbon, but, since 
under reservoir conditions the hydrocarbon 
phase is saturated with water, this great 
difference does not exist in the reservoir. 
Assuming that the contact angles involved 
are zero, the surface relations in the 
petroleum reservoir can be determined 
from the surface tension of the oil and the 
interfacial tension between the oil and 
the water, without consideration of the 
surface energy relations at the solid sur- 
face. Nevertheless, the knowledge that 
the spreading pressure of water is several 
times greater than that of hydrocarbons 
is of some importance, 
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EFFECT OF OTHER COMPONENTS 


Some mention may be made of an addi- 
tional factor whose effect on the surface 
energy relations of the petroleum reservoir 
is still completely unknown. This is the 
existence of other components, neither water 
nor hydrocarbons nor minerals, in the 
reservoir. These may be either the natu- 
rally occurring organic compounds—acids, 
aromatic derivatives, nitrogen or sulphur 
compounds—that exist in petroleum, or 
synthetic chemicals added in the course of 
production. 

There is no information as to the effect 
of these substances on the spreading pres- 
sures or contact angles in the reservoir. It 
is known that many of them act to reduce 
interfacial tension. It is easy to demon- 
strate that the low interfacial tension of 
oil-water systems from petroleum reser- 
voirs (as compared with the values for 
distilled water and heptane or refined 
petroleum fractions) is due to surface- 
active constituents in the petroleum. These 
substances undoubtedly act to increase 
the oil-water ratio that is obtained from 
producing sands (this is certainly true if 
they leave the contact angle unchanged 
at zero), for if the interfacial tension in the 
reservoir were 50 dynes per cm., instead 
of 35, the amount of water coexisting with 


oil at any particular horizon would be’ 


much greater. 

In this connection, it should be men- 
tioned that these surface-active agents 
seem to have considerable effect on the 
velocity of flow of oil and water through 
sands. Kussakov, Rehbinder, and Zinch- 
enko!® have demonstrated this in the 
course of a study of a natural petroleum 
and a pure hydrocarbon mixture of the 
identical viscosity. They have found that 
the natural petroleum with its surface- 


active components flows relatively less — 


rapidly through oil-wet sand but more 
rapidly through water-wet sand. Thus it 
seems that the surface energy relations 
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that have been discussed with regard to 
static phenomena such as capillary rise 
and displacement pressure also affect the 
dynamic phenomenon of flow through a 
porous medium. 

Under some conditions, it would be 
desirable to enhance the effect of naturally 
occurring surface-active chemicals in the 
reservoir by adding greater amounts of 
such chemicals. Plummer, Hunter, and 
Timmerman!’ and Plummer and Living- 


ston!’ have shown that addition of small ~ 


amounts of synthetic wetting agents has 
a profound influence on the production 
characteristics of a certain type of model 
reservoir. Bonnet!® has discussed certain 
field experiments with this method of 
improving production. These experiments 
show some promise but no large-scale 
success. One of the greatest difficulties in 
treating a reservoir with surface-active 
agents is the inaccessibility of the bulk of 
the reservoir liquid. 

Another method of obtaining more ad- 
vantageous surface energy relationships 
in the reservoir is to change the nature of 
the solid surface. On a solid of carbonaceous 
nature, a hydrocarbon would be expected 
to have about the same spreading pressure 
as water, and available data®* indicate 
that this is true. Garrison?’ has devised 
several methods for coating sand grains 
with hydrophobe material. This procedure 
probably would be limited to use near the 
well bore. 


APPLICATIONS 


From the data presented, it is possible 
to reach certain conclusions that. apply 
directly to problems of petroleum produc- 
tion. Some of these are as follows: 

1. The spreading pressure of water on 
silica is 255 ergs per sq. cm. greater than 
the spreading pressure of a hydrocarbon 
(heptane) on silica. This indicates a dis- 
placement pressure of 37 Ib. per sq. in. in 
a capillary of one micron radius. Actually 
the displacement pressure of water for 
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silica is only one fifth as great, because of 
the fact that the difference in spreading 
pressures is only 51 ergs per sq. cm. when 
the two immiscible liquids are mutually 
saturated. The best data indicate that 
displacement pressures of water for oil in 
actual reservoirs are even smaller—roughly 
5 lb. per sq. in. in a capillary of one 
micron radius. 

2. The height to which water will rise 
into an oil sand will depend on the oil- 
water interfacial tension, contact angle, 
and radius of curvature of the capillaries 
in the sand. There is no accepted method 
of determining the radius of curvature of 
rock pores. An approximate method of 
solving Eq. 1 for the height of capillary 
rise of water in a sand would be as follows: 

Introduce an extracted, dry core of the 
sand in question into a liquid of known 
surface tension and contact angle. By 
sectioning the core, determine the height 
at which the sand porosity is half filled 
with liquid. Using this figure (450), solve 


I I : 3 
Eq. 1 for g; ae ele Then, using this 


value and the data for the reservoir fluids, 
solve Eq. 1 for the so of thesreservoir, the 
height at which the oil sand is half satu- 
rated with water. 

Similar determinations could be made 


to fix the region of one-fourth and three- 


fourths saturation, etc., so that the capil- 
lary rise throughout the reservoir could 
be approximately determined. 

3. The surface energy relationships are 
directly applicable only to static phenom- 
ena such as capillary rise and displacement 
pressure. However, it has been observed 
that changes in these relationships may 
cause marked changes in rates of flow. 
This subject has not been sufficiently 
investigated. 

4. Surface-active agents that decrease 
oil-water interfacial tension act to decrease 
capillary rise (and thus decrease the 
amount of water in an oil sand) and also 
to decrease the displacement pressure (and 
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presumably reduce the efficiency with 
which oil is removed from the reservoir). 
5. Similar changes can be effected by 
changing the nature of the solid surface 
and thus changing the spreading pressure 
of water over the oil-covered solid surface. 


CONCLUSION 


Theoretically it is possible to determine 
the energy relations at the solid surface 
in the petroleum reservoir. However, this 
would be very difficult; the measurement 
of the interfacial tensions and contact 
angles is simpler and of equal value. Infor- 
mation as to the magnitude of the spread- 
ing pressure relations at the solid surface 
would be of interest, and such data have 
been presented. 

The effect of surface-active substances, 
either naturally occurring or added in the 
course of production, seems to be very 
large. The influence of these substances on 
fluid flow through porous media is par- 
ticularly worthy of further investigation. 
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Permeability as a Function of the Size Parameters of ? 
Unconsolidated Sand 


By W. C. Krumpern,* Memper A.I.M.E., anp G. D. Monxt 
. (Los Angeles Meeting, October 1942) 


ABSTRACT 


Tue relation between permeability and the 
size parameters of unconsolidated sand is 
approached by considering sands as logarithmic 
frequency distributions having the basic param- 
eters mean size and standard deviation. Sieve 
separates were mixed in accordance with the 
normal logarithmic probability law, so that the 
mean and standard deviation could be varied 
at will. Experiments were conducted in which 
one parameter was kept fixed and the other 
varied; in this manner the dependence of per- 
meability on the individual parameters was 
evaluated. It was found that permeability can 
be expressed as the product of a power function 
of the mean size and an exponential function 
of the standard deviation. 


INTRODUCTION 


Earlier studies of the effect of size of 
particles on the permeability of uncon- 
solidated sand have shown that the 
permeability varies with the square of some 
average diameter. This was first pointed 
out by Hazen! in 1892 and verified by 
Slichter? in 1898. Hazen’s mean size was 
defined as the 10 percentile of the cumu- 
lative curve (i.e., size that is smaller than 
go per cent of the distribution and larger 


than to per cent). Slichter’s effective size,, 


on the other hand, was found by Wilsey** 
to agree with the 31 percentile. Fair and 

Hatch found that the geometric mean size 
of sieve separates yielded the same power 


Manuscript received at the office of the Institute 
March 2, 1942. Issued in PETROLEUM, TECHNOLOGY, 
July 1942. elias 

* Assistant Professor of Geology, University 
of Chicago, Chicago, III. 

+ Department of Geology, Towa State Col- 
lege, Ames, lowa. 

1 References are at the end of the paper. 


function; Hulbert and Feben® found that 
the permeability of sieve separates varied 
as the 1.89 power of the median diameter 
(i.e., the size associated with the 50 percen- 
tile of the cumulative curve). _ 

Relatively few studies included the effect 
of the “sorting” of the sediment on the 
permeability. It was recognized that the 
nature of the size distribution, in terms 
of the spread of the particles about 
the mean, affects the permeability, but no 
systematic investigations of this effect are 
known to the writers. Cloud? demonstrated 
that the effect of the grain-size distribution 
on permeability is definitely measurable. 
In the present paper the authors investigate 
this relation analytically, and show that 
the effects of the size parameters on per- 
meability may be predicted for at least a 
restricted set of conditions. 


PROPERTIES OF SEDIMENTS 


Recent investigations have shown that 
essentially all the geologically important 
characteristics of sediments may be ex- 
pressed in terms of six measurable quanti- 
tities possessed by each clastic sedimentary 
particle. These attributes are: (1) size, (2) 
shape (sphericity), (3) roundness (angu- 
larity), (4) mineralogical composition (den- 
sity), (5) surface texture, (6) orientation. 

Each of these characteristics may be 
defined in several manners. Size may be 
expressed in terms of sieve mesh, settling 
velocity, volume, etc. Sphericity is a shape 
concept introduced by Wadell;® it is 
essentially a measure of the ratio of the 
surface area of an equivalent sphere to 
the surface area of the particle. The same 
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author introduced the concept of round- 
ness as the ratio of the average radius of 
the corners and edges of the particle to the 
radius of the inscribed circle within a 
projection of the particle. The mineralog- 
ical nature of the particle controls such 
attributes as hardness, density, color. The 
surface texture of a particle refers to the 
relative smoothness, pitting, or striations 
on its surface. The orientation, as the term 
is used here, refers to the directions of the 
principal axes of the particle with respect 
to coordinate axes fixed in space. The 
general subject of sedimentary properties 
and methods for their measurement is 
described by Krumbein and Pettijohn.° 

In general, sedimentary deposits con- 
sist of populations of particles composing 
a stratum or bed. Within such a deposit 
the individual particles vary in size, shape, 
and other attributes, so that each of the 
characteristics is really present as a fre- 
quency distribution having as parameters 
a mean, a standard deviation, and perhaps 
higher moments. Thus, in the aggregate, 
- the characteristics of natural sands and 
other sediments are expressible in terms of 
perhaps a dozen statistical parameters, 
depending upon which are considered of 
first-order importance. Among these sta- 
tistical parameters, that of mean size is 
generally expressed as a length, whereas all 
the others may be kept nondimensional. 

In addition to the properties of the 
individual particles, sediments in the 
aggregate possess certain macroscopic mass 
properties, such as porosity, permeability, 
strength under shearing forces. These mass 
properties depend to a large extent upon 
the combinations of particle properties 
present, plus given conditions of packing, 
water content, and so on. In practice it is 
convenient to determine the mass proper- 
ties by direct experiment, but theoretically 
a study of the relation of mass properties 
to particle characteristics may shed con- 
siderable light on the principles underlying 
behavior of mass sediment. 
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PERMEABILITY AS A FUNCTION OF 
FUNDAMENTAL PROPERTIES OF 
SEDIMENTS 


Several writers have shown that the 
constant of proportionality in Darcy’s law 
includes several factors. The present 
development follows MHubbert’s recent 
discussion of the subject.1° Hubbert demon- 
strates that the constant has the following 
form: 

_ Nd*pg 
ee 


K [x] 
where K is the constant of proportionality 
in Darcy’s original ‘expression, p is the 
density of the fluid, g is the acceleration 
due to gravity, and uw is the dynamic 
viscosity of the fluid. The variables V and 
d, on the other hand, are properties of the 
medium. N is a dimensionless number, 
which includes a group of such factors as 
shape and packing, whereas d has the 
dimension [length], and is a size factor, 
associated either with the dimensions of 
the openings in the medium or expressible 
as a mean size of the particles. If the 
coefficient of permeability & be defined as 


k = Nd? [2] 


it will depend only upon the properties 
of the medium. This convention is followed 
here. 

In the light of earlier work, which experi- 
mentally verified the dependence of k 
on the square of the grain diameter, the 
relation between k and various character- 
istics of the medium may be developed. 
Assume as a first approximation that size, 
shape, and packing of the grains are of 
first-order significance. Express the size 
and shape characteristics as the first two 


moments of the size and shape distribu- 


tions. Then 
k — f@, Od, M,, Cs, H) [3] 


where d? is the square of the average grain 
diameter, og is the standard deviation of 
the size distribution, M, is the mean shape 
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(sphericity), and o,, is the standard devia- 
tion of the shape distribution. The factor 
H is a nondimensional packing parameter, 
expressed here as a single value, although 
in practice it may be possible to relate 
this to the shape and orientation param- 
eters of the particles. 

Dimensionally Eq. 3 reduces to [length]? 
= [length]*, providing k is expressed as in 
Eq. 2, d is expressed as a length, and the 
other variables are kept in nondimensional 
form. Eq. 3 may be expressed nondimen- 
sionally by including the d? with k as 
follows: 


Fab 0 = jiu, At y.0), 0): [al 


Here k, may be called a “‘nondimensional 
permeability.” 

By taking the total differential of Eq. 4, 
the relations among the several rates of 
change are as follows: 


Okn ORn 


dkn = ao, 074 + OM. 


; Rn 
dM, + or do, 


Aken 
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Experimentally it is possible to keep all 
variables constant on the-right-hand side 
except one, whereupon the: effect of that 
variable on kn may be evaluated. Such an 
approach was made implicitly by Tickell 
and Hiatt! with respect to the mean shape 
factor, and they showed that the perme- 
ability assumes a minimum value at 
intermediate values of the mean shape. 
In the present study the writers consider 
the size parameters only, so that shape 
factors and the packing effect (as well as 
such other nonexplicit factors as angularity 
and surface texture) are all kept as constant 
as possible during the experiments. On this 
basis, all the differentials vanish except 
those associated with size, and Eq. 5 


reduces to ef 
Eq. 6 forms the basis of the developments 


that follow. 
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CHOICE OF SIZE PARAMETERS 


Many statistical measures are available 
for describing sediments (Krumbein and 
Pettijohn,® chapters 8 and 9). Among these, 
parameters based on logarithmic moments 
lend themselves to ready geometrical 
interpretation, owing to the symmetrizing 
effect of logarithmic plotting. Logarithmic 
moments were first introduced by Hatch 
and Choate! and by Wentworth.!® The 
former defined their measures as log 
geometric moment measures and confined 
their work largely. to the moments of 
logarithmically symmetrical curves that 
could be treated graphically. Wentworth 
used logarithmic methods for computing 
his moments, but referred to them as 
though they were arithmetic instead of 
logarithmic in nature. In 1936 the senior 
author!4 reopened the question by intro- 
ducing an explicit logarithmic transforma- 
tion equation, which related logarithmic 
moments to the body of conventional 
statistical theory. The transformation 
equation is 


@ = — loge & [7] 


where & is the diameter of the particle in 
millimeters. Subsequently he!® showed 
that by using ¢ directly it was possible 
to set up a normal phi-probability curve, 
which possesses all the geometric attributes 
of the normal Gaussian curve as long as 
the phi notation is used throughout: 
(@— My)? 
om I 20 42 [8] 
yo Vor 

In Eq. 8 the phi mean, M4, is the center of 
gravity of the logarithmic distribution, and 
a» is the log standard deviation. It was 
also shown that the antilog of the phi 
mean is the geometric mean diameter in 
millimeters, GM ¢: 


Ms =— loge GM: [ol 


The work was extended to include 
measures of the logarithmic skewness and 
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kurtosis, such that a logarithmic Gram- 
Charlier series could be set up for the 
analysis of size distributions. Otto'® subse- 
quently developed a graphic method for 
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a phi mean of 0.25, which corresponds to a 
geometric mean diameter of about 0.82 
mm. The phi standard deviation of this 
curve is 1.0, so that the spread of the 


PHI SCALE 
Fic. 1.—EXAMPLES OF NORMAL PHI CURVES. 


determining the parameters of the two- 
term phi Gram-Charlier series. The normal 
phi curve itself (Eq. 8) may be used 
directly with tables of the probability 
integral as found in standard reference 
‘books. Experience has shown that many 
natural sediments, including beach sand, 
dune sand, and even glacial outwash 
sand, tend to approximate the normal phi 
curve. Many other sediments are, satis- 
factorily described by the two-term phi 
Gram-Charlier series. 

Two examples of normal phi curves are 
shown in Fig. 1. The horizontal scale is 
expressed in phi units, and the correspond- 
ing diameter values are shown in the 
auxiliary scale at the top. One phi interval 
is equivalent to a geometric size interval 
based on the factor 2. For example, when 
o=o0, I, 2,..., the corresponding 
diameter is 1, }4, 14, ...mm., respec- 
tively. Curve A in Fig. 1 has a phi mean 
(the maximum ordinate) at 0.75, which 
corresponds to a geometric mean diameter 
of about o.59 mm. The phi standard 
deviation of this curve is 0.5. Curve B has 


curve is twice that of curve A. It would be 
possible to superimpose the curves so that 
both have the same phi mean, and yet the 
properties of the curves would be different 
because of the different spreads. The 
significance of these two size curves in 


terms of permeability will be pointed out 


in a later section. 

The normal phi curve, expressed in 
cumulative form, plots as a straight line on 
arithmetic probability paper when size is 
expressed as its phi equivalent. The slope 
of the line is proportional to og, and the 
phi value associated with the 50 per cent 
line is the phi mean. Graphically the phi 
standard deviation is found by subtracting 
the phi value at 50 per cent from that at 
the 84.1 per cent line.* These simple 
relations permit a convenient choice of 
parameters for normal phi curves, so that 
by mixing appropriate percentages of sieve 


* This follows from the fact that in a normal 
curve 34.1 per cent of the distribution lies 
between the mean and a point one standard 
deviation to the right or left. The relation may 
be seen from any table of the probability 
integral. 
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separates, distributions having any aver- 
age size and any degree of spread may be 
prepared. 


EXPERIMENTAL PROCEDURE 


The sand chosen for the permeability 
study was a glacial outwash sand of 
Wisconsin age. The shapes of its grains, 
expressed as their average sphericity 
value, was approximately o.75, and the 
roundness was moderately low, approxi- 
mately o.50. Samples of the sand were 
sieved into ~/2 size classes from 0.125 to 
8.00 mm., which yielded 24 sets of separates 
for mixing into normal phi curves. 

In mixing the separates, a straight line of 
predetermined slope was drawn on proba- 
bility paper, the corresponding percentages 
were read from the graph, and these per- 
centages were combined from the separates 
to form the desired distributions. In the 
first set the phi standard deviation, o4, was 
kept fixed at 0.21 (a well-sorted sediment), 
and the phi mean was varied from minus 
0.75 to 1.25. This corresponds to a range 
of geometric mean sizes from 1.69 to 0.42 
mm. In the second set the phi mean was 


kept fixed at zero (geometric mean diam- - 


eter = 1.00 mm.) and og was varied from 
0.15 to 0.80, to represent a moderately 
wide range of sand sorting. The two sets 
of curves are shown in Fig. 2. The parallel 
lines all have the same phi standard 
deviation, and the radiating lines all have 
the same phi mean. The statistical param- 
eters of the distributions are given in 
Table r. 

The original pérmeability measurements 
were made by the junior author in the 
preparation of a dissertation for the 
master’s degree at the University of 
Chicago.” The apparatus used in the study 
was a variable-head permeameter of the 
type developed by Fishel and String- 
field.18 Subsequently it was found that 
for sands having a mean size above about 
0.75 mm. the velocity of water passage 
through the sand forced the Reynolds 
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number associated with the flow to become 
greater than 5. This is near the upper 
limit of validity of Darcy’s law,!° so 
that the experiments were repeated with a 
constant-head permeameter. For fine sedi- 
ments, the two types of equipment gave 
results in good agreement, but with coarse 
sediments the variable-head permeameter 
gave lower values than the constant-head 
equipment. 


TABLE 1.—Statistical Parameters and Per- 
meability Coefficients of Sieve Separates and 
Normal Phi Distributions 


. Geomet- 
: Phi F Permea- 
Sample Phi ric Mean ron 

No. Mean Sekt Diam- By 

eviation eter, Mm. arcys 

beaca. 1.88 0.04 0,273 57.0 

b Leg 0.04 0.324 60.5 

@ 1.38 0.04 0.38 89.3 
d Ti%3 0.04 0.46 139 
e 0.88 0.04 0.55 207 
iE 0.63 0.04 0.65 208 
aS 0.38 0.04 0.77 403 
h 0.13 0.04 0.92 615 
i —0.13 0.04 1:09 812 
j —0.38 0.04 1 Wee 4) TI95 
it T525 0525 0.42 106 
2 1.00 0.21 0.50 148 
3 0.75 0.21 0.59 213 
4 0.50 0.21 On 7 275 
5 0.25 0,21 0.84 401 
6 0.00 0.21 I.00 590 
7 —0.25 0.21 1.19 810 
8 —0.50 0.21 I.41I 1120 
9 —0.75 0.21 1.69 1555 
10 0,00 0.15 I.00 618 
II 0.00 0.21 I.00 590 
12 0.00 0.28 1.00 520 
13 0.00 0.34 1.00 470 
14 0.00 0.40 I.00 465 
15 0.00 0.47 I.00 430 
16 0.00 0.53 I.00 361 
17 0.00 0,61 I.00 355 
18 0.00 0.66 1.00 311 
19 0.00 0.74 I.00 204 
20 0.00 0.80 1.00 257 


a Permeability values for porosity of 40 + 0.5 per 
cent. 

The constant-head permeameter con- 
sisted of a vertical Lucite tube 4.4 cm. in 
diameter and 30 cm. high. Manometer 
outlets were arranged 20 cm. apart. A 
fine mesh screen was set near the bottom. 
of the tube, and the depth of sand was 
sufficient to extend above the upper 
manometer outlet. The constant-head 
tank was adjusted for each run, and the 
rate of flow was kept sufficiently small so 
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that the Reynolds number remained less 
than one as far as possible. The water 
flowed vertically upward through the sand, 
and the discharge was measured in a 
graduated cylinder. 
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= 0.92 mm. Several runs were made on 
each of the normal phi distributions also, 
and the results were averaged to obtain 
the mean permeability. All permeability 
measurements were made at a constant 
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F1G..2.—SIZE DISTRIBUTIONS OF SAND USED IN EXPERIMENTS. 


The equation used in the experiments 
was 


= 


Q = KA— [ro] 


where Q = discharge in c.c. per sec; 


A = cross-sectional area of cylinder in . 


sq. cm.; Ahk = difference in manometer 
readings in cm.; s = distance between 
manometer outlets in cm.; and K = coeffi- 
cient of permeability in c.c. per sq. cm. 
per sec. As measured, the permeability 


coefficient K has the dimensions [length]/ 


[time]. This unit was transformed to darcys, 
which have the dimensions [length]?. For 
water at 20°C., the transformation factor 
has the numerical value 1040 (p. 72 of 
ref. 19). 

| Experiments were run with a number of 
the. sieve separates to see whether the 
results agreed with earlier findings to 
the effect that permeability varies with the 
square of the diameter. The mean size of 
each separate was expressed as the geo- 
metric mean of the limiting sieve sizes; 
thus the average size of grains in the sieve 
range 0.991 to 0.84 mm. is ~/(0.991) (0.84) 


porosity of 40 per cent, as far as that could 
be controlled. The sand was poured into 
the water-filled permeameter during con- 
stant tapping with a rubber-tipped mallet. 
By tapping until a known weight of sand 
filled the permeameter to a predetermined 
reference mark, the porosity could be 
controlled to within about o.5 per cent. 
The porosity relation used was 


Wi =e 


Porosity = V; X 100 


where V, is the bulk volume and V, is 
the grain volume. The specific gravity of 
the sand was 2.66. 


INTERPRETATION OF THE DATA 


The complete experimental data are 
summarized in Table 1. The individual 
separates are listed as a, b,c, . . . and the 
normal size distributions are numbered in 
accordance with the curves in Fig. 2. 
The table includes the statistical param- 
eters of the distributions. The phi 
standard deviation of the sieve separates is 


to 


ee 
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taken as 0.04, which is one sixth the phi 
interval between the sieves.* 

Fig. 3 is a graph of the data of Table 1 
on double log paper. Straight line A is 
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the effect of an increased standard devia- 
tion on the permeability. Earlier workers 
have noted that different sets of data plot 
as parallel straight lines, but the writers 


Se 


5000 


PERMEABILITY IN DARCYS 


5) | 
GEOMETRIC MEAN DIAMETER, MM. 


Fic. 3.— EXPERIMENTAL DATA. 


drawn through samples a to j; line B is 
drawn through samples 1 to 9; and the 
vertical row of circles along the 1-mm. axis 
represents samples 1o to 20. The slopes 
of the two straight lines are very nearly 
2.0, verifying the earlier theoretical and 
observed relation that permeability varies 
as the square of the diameter. This state- 
ment must be qualified, however, to include 
the necessary condition that the spread 
of the size-distribution curves remains 
essentially constant in any one series. The 
fact that samples r to 9 lie in a lower region 
of the graph than samples a to 7 indicates 

*It is assumed that the grains within any 
one sieve range are logarithmically distributed. 
In general, one standard deviation unit is 


approximately one sixth the range over a 
normal curve. 


are not aware that the correct reason for 
this was previously discerned. 

The vertical row of small circles in Fig. 3 
shows even more strikingly how the 
permeability is affected by the standard 
deviation. These points all represent sands 
with a mean diameter of 1 mm., and 
essentially constant porosity, and yet the 
permeability decreases from 618 to 257 
darcys over a range of og from o.15 to 
0.80. 

The effect of the phi standard deviation 
on permeability is brought out more clearly 
in Fig. 4. Here the permeability is plotted 
against og on semilog paper. The straight 
line is a satisfactory fit, and indicates an 
exponential relation. Inasmuch as the mean 
size of all the samples is 1.00 mm., the 
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effect shown on the graph is wholly due to 

increasing spread of the size distributions. 
In order to relate the experimental data 

to the theoretical development in Eqs. 


SEE 
Be 
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is 
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Fic. 4.—PERMEABILITY AS A FUNCTION OF THE 
LOGARITHMIC STANDARD DEVIATION. 


1 to 6, the original notation may be modi- 
fied in terms of the statistical parameters 
used. The symbol k represents the perme- 
ability in darcys, the symbol d is the 
geometric mean diameter in millimeters, 
GM;, and the symbol oa represents the 
phi standard deviation oy. In the trans- 
formed notation, Eq. 6 may be written 
more fully as 

Ok 
d(k/GM;*) = dk, = ne do, [12] 
o% 


: Okn . 
If an expression can be found for =—> it 


oe 

will be possible to integrate Eq. 12 and 
obtain a general expression for permeability 
in terms of both mean size and standard 
deviation.* Inasmuch as GM; is 1.00 mm. 

*It is possible to obtain such a relation 
directly from the experimental data of Figs. 
3 and 4. However, the detailed steps involved 
in the mathematical procedure are given here 


in order to indicate more clearly the nature of 
the constants involved. 


in samples ro to 20, the ordinates in Fig. 4 
may be considered as k, = k/GM;*, which 
have the same numerical value. From 
the graph, the relation between the non- 
dimensional permeability and og may be 
written as log kn = —aiog + a2. Taking 
antilogs of the natural logarithms yields 
the expression 


Ra = e 1% gptaz = Et2g—417H [13] 


Eq. 13 may be differentiated to yield the 
partial derivative 


Okn 
006 


= —ayere~417% 


in which substitution from Eq. 13 gives the 
following: 
Okn _ 
Oo¢ ny 


—aikn [14] 


By substituting this relation in Eq. 12, the 
differential equation can be solved directly. 
The following steps indicate the procedure: 


dk, = —ayk,dog 

dk, 

a = —adog 
loge kn = —aQiog + C 


To evaluate the constant of integration C, 
let o,=0, whereupon C = log, (n)o. 
Hence 


log. kn => —a\0¢ + log. (Rn)o 
Take antilogs 
Rn = (Rn) 0€~ 21% [15] 


Substitute back for kn in terms of & and 


GM ;, and solve for k, to obtain the general 
relation 


k 
= (Gig), Curate 18 


This final relation indicates that the 
permeability is proportional to the product 
of the square of the geometric mean diam- 
eter and the negative exponential of the 
logarithmic standard deviation, for size 
distributions that satisfy the norma] 


a 


g 
i 
: 
; 
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logarithmic probability law. The constants 
(k/GM ;”)o and a; may be evaluated for the 
present experiments from Fig. 4. The first 
constant is the value of the ordinate at 
os, = 0, which is seen to be 760. The 
coefficient a; is found by standard methods 
(p. 210 of ref. 9) by taking the ‘‘half-value”’ 
of the ordinate and dividing it into 0.693. 
This procedure gives a; = 1.31. The gen- 
eral expression of Eq. 16 may therefore 
be written more specifically as 


k = 760GM 2e-1319¢ [17] 


for the present experimental data. Both 
the constants and og are nondimensional, 
so that the equation reduces to the dimen- 
sions [length]? = [length]?. The numerical 
value of the constants, however, depends 
upon the units used in measurement. 

Eq. 17 may be used to account for the 
relative positions of the two parallel lines 
in Fig. 3. Both curves are of the general 
form log k = 2 logGM; + logc, which 
may be written as k = c(GM;*). If the 
constant cis evaluated atGM; = 1.comm., 
the constants have the values 600 for the 
sieve separates and 590 for the normal 
curves. The separates have a fixed 
o = 0.04, so that the exponential factor in 
Eq. 17 becomes e~°-°, which has the value 
0.95. Hence for the sieve separates, the 
calculated equation for the curve of Fig. 3 
is k = 720(GM;*), which agrees within 
about 6 per cent with the observed value. 
Similarly, the normal curves in Fig. 3 have 
a fixed og = 0.21, so that the negative 
exponential becomes e~°-?"°, which has the 
value 0.76. Hence, for the normal curves 
the calculated equation is k = 580(GM;’), 
which agrees within about 2 per cent with 
the observed value. 

This development indicates that the 
relative positions of given sets of data on 
graphs similar to Fig. 3 may be predicted 
reasonably well, providing that the other 
variables—such as shape, packing, per 
cent porosity—are kept reasonably con- 
stant, and providing that the distributions 
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satisfy the condition that they are loga- 
rithmically normal. 


TABLE 2.—Comparison of Observed and 
Calculated Permeabilities of Wilsey’s Data* 


Observed 
oe Calcu- 
Permeabilit 
Wilsey eee pteee Bees 
o, ca ben 
Sample . Mean,| “? | ability Cent? 
K Darevs Mm. from 
Units Eq. 17 
2 31023) 13,300 2.90 |0.55|3,130 |— 6.8 
3 1.58 1,642 2.15 |0.56| 1,685 2.6 
4 0.86 8905 P52) 0001 = 707 —10.9 
5 0.425 442 I.10 |0.54] 452 23 
6 0.181 188 0.77 |0.55 227 20.7 
7h 0.0823 85.6] 0.54 |0.60| Ior 18.0 
8 0.0489 50.9| 0.40 |0.60 55.2 8.4 


* Porosity ranges from 40 to 42 per cent. No cor- 
rections made. 
aoe calculated as percentage from (obs.-calc.)/ 

An independent verification of the form 
of Eq. 16 may be had by considering data 
taken from Wilsey.* Wilsey mixed a num- 
ber of artificial sands in such a manner that 
the mean size varied but the spread of the 
curves remained fixed. The writers plotted 
these data on probability paper and found 
that they yielded straight lines, which 
permitted a re-evaluation of their param- 
eters in terms of the phi notation. The 
new values were used with Eq. 17, by 
comparing the permeabilities calculated 
from the equation with the values observed 
by Wilsey. The results are shown in Table 
2. The average error is only about ro per 
cent, despite the fact that Wilsey’s data 
involve porosities from 40 to 42 per cent 
and that the constants for his sand may 
not have been the same as the writers’. 
However, Wilsey’s sand was also of glacial 
outwash origin, and the shape factor may 
have been of the same order of magnitude. 
Wilsey’s data also plot as a straight line 
of slope 2 on a graph similar to Higa: 
A check of the position of the line shows 
that the equation is k = 345(GM;’). From 
the average value of og = 0.57, the expo- 
nential in Eq. 17 becomes e~%7°, which 
has the value 0.47. Hence the calculated 
equation is k = 360GM;”), which agrees 
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within 5 per cent with the observed value. 
Wilsey’s original permeability data are 
given in K-units, which were converted to 
darcys for the calculations. 


DARCYS 


Fic. 5.—PERMEABILITY SURFACE. 


PERMEABILITY SURFACE 


The mutual control of permeability by 
the mean size and standard deviation may 
be brought out by considering the surface 
generated by Eq. 17. Fig. 5 shows this 
surface over a range somewhat larger than 
that covered by the experimental data. 
The vertical axis represents the permeabil- 
ity in darcys, and the horizontal axes are 
the geometric mean diameter in milli- 
meters and the phi standard deviation. 
The scales of the horizontal axes are equal, 
but larger than the vertical axis, to bring 
out details of the slope. The nature of the 
surface is shown by the grid lines, which 
are parabolas parallel to the darcy-size 
plane, and negative exponentials parallel 
to the darcy-standard deviation plane. 
The points drawn on the surface represent 
the experimental data, including Wilsey’s 
data. 

From the nature of the surface, it is 
obvious that as the spread of the size- 
distribution curve increases (along the 
increasing og axis), experimental points 


with any given set of sands intersect 
successively lower parts of the surface. 
This is a visual presentation of the spacing 
of such lines as are shown in Fig. 3. It may 
also be noted that the slopes of the expo- 
nential components are about as steep as 
those of the parabolic components, indi- 
cating that the effect of one phi standard 
deviation unit is of about the order of 
magnitude of a millimeter unit on the size 
scale. 

Although they are not shown, it is possi- 
ble to sketch contour lines on the permea- 
bility surface, each of which represents a 
line of equal permeability—an isoperm. 
The nature of these contours, which lie 
horizontally, may be investigated by set- 
ting k in Eq. 17 equal to some fixed value, 
as 1ooo darcys. Then Eq. 17 becomes 
1000 = 760 (GM;*)e7!-8!¢9, which may be 
simplified to 


(GM 3”) = 1.32e11-410¢ [18] 


Eq. 18 indicates that the contours are 
positive exponentials, and that successive 
contours would differ only in the value of 
the constant 1.32. From Eq. 18 may be 
calculated the combinations of size and 
sorting that yield a fixed permeability. 
As an example, consider two size curves 
of og =0.5 and 1.0. When oy =0.5, 
GM; =0.59 mm.; and when gg = 1.0, 
GM; = 0.83 mm. The first of these size 
distributions extends from about 2 to 
o.2 mm., and the second ranges from about 
8 to o.1 mm.* (Refer back to Fig. 1 for 
illustrations of the two distributions.) 
In this example the larger mean is 1.4 
times as great as the other, and has twice 
as large a spread, and yet the permeability 
is the same. The example chosen is by no 
means an extreme; by choosing other con- 
tours on the permeability surface a first 
approximation at least may be had of the 
mutual effects of mean size and degree of 
spread on permeability. 

*The range of sizes associated with any 
value of og may be roughly determined by re- 


calling that a normal curve extends about three 
standard deviations on either side of the mean. 
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It should be pointed out explicitly that 


the permeability surface applies only to. 


logarithmically normal size distributions of 
fixed porosity, and as far as the experi- 
mental evidence goes, with no particles 
finer than about o.25 mm. Whether 
natural sands, with fine material well into 
the silt range, will give similar results, 
was not tested. Similarly, the effect of 
skewness, which frequently is present in 
natural sand, would be to complicate this 
simple surface. Skewness may be either 
positive or negative, with the result that 
the size distribution may have a “tail” 
either toward the fine end of the distribu- 
tion or toward the coarse end. It is not 
anticipated that the effect on permeability 
would be the same in the two instances. 
The senior author hopes to extend present 
work to include natural skewed-sand dis- 
tributions, which should be amenable to a 
similar line of attack. 


SUMMARY 


The present paper demonstrates that 
the size factors that control permeability 
may be evaluated experimentally and 
analytically. Although no conclusions that 
apply generally to natural sands can be 
reached, it is believed that the present 
development at least indicates the nature 
of the controlling functional relationships, 
and the order of magnitude of the effects 
involved. 

The present findings may be integrated 
with the fundamental relations given in 
Eqs. 1 and 2. Eq. 1 shows that a number 
of factors may be included in the JN, pro- 
viding only that they be kept in non- 
dimensional form. The present study iso- 
lated the effect of the spread of the size 
distribution under the condition that other 
nonexplicit factors in V be kept constant. 
With this condition, Eq. 2 may be re- 
expressed as k = N’d%e~%°s, where N’ now 
retains the remaining factors, including 
shape, packing, skewness, and other prop- 
erties. The geometrical mean diameter 
may also be substituted for the somewhat 
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noncommittal d, inasmuch as the dimen- 
sions are the same. 
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The Use of Electrode Spacing in Well Logging 


By Ricwarp H. Zinszer,* Junior MemBer A.JI.M.E 


(Los Angeles Meeting, October 1942) 


ABSTRACT 
APPLICATION of electric logs has been used 
in correlation of subsurface structure to deter- 
mine the size and shape of the oil reservoir. 


sand resistivity for shallow penetration depths, 
and (3) that the water saturation for an oil 
sand can be determined from the measured 
sand resistivity after making suitable correc- 


Electrode spacing 


Cc — Power electrode 


r - Distance to pick-up electrode #1 
r’- Distance fo a point of zero voltage “2 


Fic. 1.—TyYPICAL VOLTAGE CURVE. 


Such a knowledge is hardly complete until 
saturation and productivity are determined 
for the various horizons. It is difficult to use 
electric logs successfully for this purpose 
because of the many factors that influence 
the curves. In this work an effort was made 
to establish an empirical correlation between 
formation resistivity for a series of electric-log 
curves and water saturation and oil produc- 
tivity of sand. Electric logs were obtained by 
recording with ro different electrode spacings 
through the same interval of a well. In the 
analysis of these curves all factors except two, 
a dependent and independent variable, were 
held constant. The interval studied had been 
cored and a large number of samples were 
analyzed in the core laboratory in order to 
compare the values of permeability and satu- 
ration with the measured values of formation 
resistivity. 

Results of this analysis indicate: (1) the 
depth to which mud filtrate enters a sand body, 
(2) a correlation between permeability and 
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tions for sand thickness. The proceduer in the 
last method depends on a correction for thick- 
ness factor and a theoretical curve. The accu- 
racy of the theoretical curve is now being 
tested in the laboratory. 


INTRODUCTION 


In an effort to place the analysis of 
electric logs on a quantitative basis, 
there is need for a better understanding of 
the many factors that influence an electric- 
log curve. These factors may be large 
differences in sand thickness, permeability 
of the sand, salinity of the interstitial 
water, mud resistivity, formation tempera- 
ture, and other sources. A number of ex- 
amples were presented by Archie,! which 
treat the effect of sand thickness on 
measured resistivity. He compared the true 
resistivity of a sand with the observed 
resistivity for sands 8 ft., 16 ft., and 24 ft. 
thick, and found the observed ‘resistivity 


of the 8-ft. sand to be approximately 


1 References are at the end of the paper. 
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50 per cent of the true resistivity. He also 
developed an equation involving the 
formation factor that is used to calculate 
water saturation in thick sand bodies. 


5600 
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analyzed. Laboratory tests are still in 
progress to determine the accuracy of one 
curve presented in the report, which 
relates the resistivity of a sand to the 
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5900 


Fic. 2.—RESISTIVITY CURVES FOR SEVERAL ELECTRODE SPACINGS. 


In the present work the thicknesses 
of the majority of the sands ranged from 1 
to 10 ft., with only one 30-ft. sand. All 
of the data were obtained from one well 
in the Rosecrans oil field, California. 
This variation in sand thickness is typical 
of the producing horizons in California 
and no doubt accounts for the slow progress 
in the quantitative analysis of electric 
logs. The present study appears to lend 
itself to a statistical correlation because 
of the large number of thin sands cored and 


percentage of water saturation at several 
salinities. 

On initiating the experimental runs, 
electrode spacings were increased from 
5 in. to 89 in., through a large number of 
increments, in an effort to follow the change 
in measured resistivity to points beyond 
the distance to which mud filtrate would 
enter a sand body. In addition, the many 
thin sand bodies encountered during coring 
presented an opportunity to relate sand 
thickness to the measured resistivity. 
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EXPERIMENTAL DATA 


The well chosen for the experiment was 
cored continuously from 5550 to 6447 ft. 
At intervals in this operation it became 


THE USE OF ELECTRODE SPACING IN WELL LOGGING 


Table x lists the electrode spacings used 
in this electric-log survey for a single 
potential and single pickup device. 

Fig. 1 illustrates the positions of the 


becomes _as\ 
at| 2.1 = 14.6 oh! 


4 5 
DEPTH OF PENETRATION 


6 
(Feet) 


Fic. 3.—CoOMPARISON OF MEASURED RESISTIVITY FOR A THICK SAND AND A THIN SHELL. 


necessary to stop the coring in order to 
ream the hole. The time from the start 
of coring at 5550 ft. to the running of the 
electric log amounted to 12 days, during 


TABLE 1.—Electrode Spacing and Depth of 
Penetration 


Depth of 


Electrode Spacing, In. 


Curve Penetra- 
No. A tion (D. Pi), 
Ft. 
3 600 oO. 
2 600 nh 
3 600 2. 
4 600 a; 
5 600 4. 
6 600 Be 
7 600 6. 
8 600 7. 
9 600 9.5 
10 12. 


which period the upper portion of the cored 
hole was subjected to 11 round trips of the 
bit, as compared with one round trip for 
the lower part of the hole. Circulation of 
mud was continued 4 hr. after the last core 
was taken, in order to ensure a uniform 
conditioning of the mud. 


electrodes with respect to a simple voltage 
curve that might exist in a homogeneous 
formation. The present use of the term 
“depth of penetration” referred to in Table 
1 is a relative expression for comparing 
the effect of the electrode spacings.” 
This expression determines an approximate 
distance in a homogeneous formation to a 
point at one-half the voltage between that of 
ry (distance to the pickup electrode No. 1) 
and that at r’ (distance to a point of zero 
voltage No. 2). This can be expressed by: 


arr’ 


D.P.= poe 

This equation gives a practical concept 
to the effect of electrode spacing, which 
can be readily used for correlating. 

Table 2 lists pertinent data relating to 
the test. It should be noted that the mud 
temperature of 160°F. differs from the 
formation temperature of 188°F. The 


; 
: 
$ 
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difference is caused by circulating the mud 
before running the electric-log survey. 
The salinity of the interstitial water was 
assumed to be the same as the salinity of 
the produced water (1575 grains per Sale 


K= 63 
Interval 
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in Fig. 2 so that absolute values of re- 
sistivity could be measured at any depth. 
As already explained, each curve is a 
measure of the formation resistivity, using 
different penetration depths. The majority 


K-91 
Interval 


K-58 
Interval 


Resistivity (ohm- meters) 


K=63 
Interval 


K-90 


Interval 


DertH Or, PENETRATION 
) 


Feer 


Fic. 4.—RESISTIVITY VS. DEPTH OF PENETRATION FOR SAND BODIES OF DIFFERENT THICKNESSES. 


TABLE 2.—Pertinent Data 
Ar TIME OF SURVEY 

Formation temperature, 188°F. 
Mud resistivity, 4 ohms per meter, temp. 74°F, 
Mud resistivity, 2 ohms per meter, temp. 160°F. 
Mud loss, 4.3 cc. 5-15 min. 
Mud weight, 76 Ib. per cu. ft. 
Mud salinity, 35 grains per gal. 


On CoMPLETION 
Production index, 1.0 
Static pressure, 300 lb. 
Gas-oil ratio, 3700 
Initial cut, 37.0 per cent 
Salinity, 1575 grains per gal. 


Curves corresponding to electrode spac- 
ings tabulated in Table 1 were arranged 


of the data used in the following correla- 
tions were obtained from Fig. 2 by meas- 
uring values of resistivity for a sand from 
the respective curves and repeating this 
procedure for all the sand bodies cored 
and analyzed. On plotting the value of 
sand resistivity for each electrode spacing 
with the corresponding depth of penetra- 
tion, a typical curve was obtained (curve I, 


Fig./3): 
RESISTIVITY-PENETRATION DATA AND 
PERMEABILITY CORRELATIONS 


Point A in Fig. 3, curve, is the resistivity 
of the mud corrected for temperature.* 
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With greater depths of penetration the 
values of resistivity increase until B is 
reached. This increase in measured re- 
sistivity is caused by the decreasing 


PERMEABILITY 


Resistivity 
(ohm- meters) 


Fic. 5.—PERMEABILITY-RESISTIVITY RELA- 


TION FOR 5-INCH ELECTRODE SPACING 
AVERAGE SAND THICKNESSES OF 0.75 FEET. 


AND 


influence of the fluid in the borehole as 
a result of greater penetration depths, 
and also by the infiltration of fresh water 
which displaces some oil and dilutes the 
salinity of the interstitial water. Infiltra- 
tion of fresh water tends to increase the 
measured resistivity above the sand 
resistivity approximated by the value at 
C. Curve II, Fig. 3, is a comparison to 
scale of the increase in resistivity with 
depth of penetration for a thin calcareous 
shell. In coring this interval there was some 
lost recovery of the shell, therefore its 
thickness was estimated from the shallow 
penetration curve of the electric log. The 
dotted line to the point D is an estimate 
of what would have been recorded for a 
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shell of substantial thickness (Fig. 3, 
curve II). The decrease in the measured 
curve for resistivity along EZ is due to an 
averaging with adjacent bodies having 
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Fic. 6.—PERMEABILITY-RESISTIVITY RELA- 
TION FOR 5-INCH ELECTRODE SPACING AND 
AVERAGE SAND THICKNESSES OF 6.8 FEET. 


a lower resistivity.? A more detailed dis- 


cussion of the thickness factor curve will | 


follow later. In Fig. 4, a number of curves 
for resistivity versus depth of penetration 
for sand bodies of varied thickness but of 
nearly the same average permeability are 
plotted. The maximum position of resis- 
tivity on the curves shifts to shallower 
penetration depths for the thinner sand 
bodies. This shift is not a true measure 
of the relative penetration of the infiltrated 
fluid, but isagain theaveraging effect of adja- 
cent bodies of lower resistivity. Decrease in 
resistivity of a thick sand as illustrated 
by curve I, Fig. 3, where the position of 
the peak on the penetration curve is less 
than one-half the thickness of the sand 


+ ~~ Sow 


RICHARD 


body, establishes the limits of penetration 
of the mud filtrate. This is because the 
sand body is so thick that the influence of 
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Electrode |Spacing 


(md) 
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variables constant. In the following analysis 
the sand thickness is held constant. 

In Figs. 5 and 6 are illustrations of the 
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Fic. 7.—PERMEABILITY-RESISTIVITY RELA- 
TION FOR 5-INCH ELECTRODE SPACING AND 
AVERAGE SAND THICKNESSES OF 0.75, 2.1, 4.0 
AND 6.8 FEET. 


adjacent bodies with low resistivity are 


of minor importance. 


Fig. 4 is a plot of penetration curves for 
several sand bodies having comparable 
permeability and differing in sand thick- 
ness. At a common penetration the values 
of resistivity become increasingly large 
for the thicker sands. With permeability 
constant, this would suggest that measured 
resistivity is a function of sand thickness. 
Since interstitial water saturation is a 
function of permeability, as established by 
Schilthuis,4 and resistivity is a function of 
saturation, measured resistivity is then 
a function of sand thickness and perme- 
ability. To establish these correlations it 
becomes necessary to keep one of the 


12 4 16 18 


20 22 a 


RESISTIVITY 
(ohm- meters) 


Fic. 8.—PERMEABILITY-RESISTIVITY RELA- 
TION FOR 20-INCH ELECTRODE SPACING AND 
AVERAGE SAND THICKNESSES OF 0.75, 2-1, 4.0 
AND 6.8 FEET. 


scattering of points when an electrode 
spacing of 5 in. and sand thicknesses of 
0.75 and 6.8 ft. are used. 

Fig. 7 is a composite of this type of 
curve for all the sands considered. In 
the construction of the curves they 
appeared to converge. A permeability of 
1 md. and an average resistivity for 10 
shale bodies of varied thickness was chosen 
as the point of convergence. 

The permeabilities of the shales are 
not known, so the curve could have ended 
at o.t md. or o.or md. In either case this 
would cause little change in the curves 
at larger values of permeability. The 
regions of uncertainty are therefore drawn 
as broken lines. The average number of 
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permeability samples obtained per plotted 
point were 1.07, 1.83, 2.72, and 4.4, respect- 
ively, for the sands 0.75, 2.1, 4, and 6.8 ft. 
thick. An arithmetic average was used in 
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commonly referred to in California as the 
normal electrode spacing (Fig. 8). This 
again shows a composite of the several 
sands considered. 


ow 


Resistivity (ohm-meters) 


Le) » 


SAND THICKNESS 
(Fear) 


Fic. 9.—RELATION BETWEEN RESISTIVITY AND SAND THICKNESSES USING 5-INCH ELECTRODE 
SPACING. 


every case for determining the permeability. 
In a number of instances this included a 
very wide range of individual permeability 
values and it is believed that a portion of 
the scattering in Fig. 5 is due to an insuffi- 
cient number of permeability values (per 


20 


The measured resistivity value taken 
from the curves with this electrode spacing 
lies below the plotted trend on nearly all the 
resistivity-penetration curves, Fig. 4, D. P. 
= 3.22 ft. It was necessary therefore to 
choose a value of resistivity from the trend 


Resistivity (ohm-meters) 


SAND THICKNESS 
(Feer) 


Fic. 10.—RELATION BETWEEN RESISTIVITY AND SAND THICKNESS USING 20-INCH ELECTRODE 
SPACING. 


plotted point). To supply the present core- 
analysis data, 286 samples were taken for the 
testing of permeability, porosity and satu- 
ration, Another correlation was con- 
structed using 20-in. electrode separation, 


rather than that measured. It became evi- 
dent that a correlation with the 20-in. spacing 
would not be as good as that with the 5-in. 
spacing. This can be illustrated best by 
referring again to Fig. 4, where the values 
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for o.75-ft. and 2.1-ft. sands are chosen 
on the decreasing side of the resistivity 
curve while the value on the 8-ft. sand is 
taken from the peak of the curve. 

The curve of the 4-ft. sand in both Fig. 7 
and Fig. 8 lies too close to that of the 2-ft. 
sand. Original data on the 4-ft. sand did 
not correlate as well as those for the other 
sands, therefore its present position may 
be in error. A cross plot of the curves in 
Figs. 7 and 8 at constant permeability 
are shown in Figs. 9 and ro. 

For a permeability of 180 md. the curve 
was extended to 30 ft. Here again the points 
of the 4-ft. sand appear low. The trend of 
the 180-md. curve influences the construc- 
tion of the s50-md. curve whereby little 
value is placed on the 4-ft. point. These 
curves illustrate the effect of thickness 
on the measured resistivity of a sand. 
The increased slope of the curves for a 
20-in. electrode spacing as compared with 
the curves for a 5-in. electrode spacing 
probably is caused by the greater influence 
of mud resistivity on the shallow 5-in. 
penetration. 

It should be remembered that the curves 
for the s5-in. and 20-in. electrode spacings 
are made from electric-log surveys in a 
single well. Since the measured resistivities 
are for shallow penetrations, the curves 
are subject to change through the effect 
of mud resistivity and size of the well bore. 
In the use of these curves consideration 
must be given to these factors. 


CALCULATION OF WATER SATURATION 
FOR SEVERAL SANDS 


So far this discussion has dealt largely 
with an analysis of the depth-penetration 
curves in the region of infiltration, To 
determine water saturation of large sand 
bodies from resistivity it is necessary to 
know the relation between sand resistivity 
and water saturation. A series of theoretical 
curves (Fig. 11) was constructed to offer 
this utility, and these curves are now being 


171 


checked by laboratory tests. A formation 
factor was calculated for shales: 


resistivity of shale (assumed 
100 per cent saturated) 
resistivity interstitial water 
IOs ae 
O,t0s af 


Measured resistivity of the interstitial 
water at 188°F. agrees closely with the 
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(ohm- meters) 


RESISTIVITY 


Condit‘ions: 
Porosity |25% 
Temp. 188%, 
Hole diam. | 7% 
Form. factar — 17 


0 20 40 60 80 100 
PER CENT SATURATION 


FIG, I1.—CALCULATED RELATION BETWEEN 
RESISTIVITY AND PERCENTAGE OF SATURATION. 
calculated value. It was possible therefore 
to determine with accuracy the resistivity 
of water having salinities of 70, 150, 250, 
500, 750 and 1000 grains per gal. The values 
of resistivity for these salinities were 
multiplied by the formation factor, which 
gave the resistivity of a sand characterized 
by 25 per cent porosity and 100 per cent 
saturation. The trend of resistivity with 
saturation was then determined from the 
curves developed by Martin,® Jakosky,° 
Wyckoff,’ and Leverett,® which relate the 
change in percentage of saturation of a 
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sand to the percentage of original con- 
ductivity at 100 per cent saturation. 
Before applying the curves in Fig. 11 to 
the measured values of resistivity, it was 
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obtained by inserting the corrected resis- 
tivity on the curve for 1575 grains per gal. 
salinity in Fig. 11. These are the values 
listed as S, in Table 3. In order to weight 
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Resistivity (ohm-meters) 
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Fic. 12..—RELATION BETWEEN RESISTIVITY AND SAND THICKNESS WHEN SAND PERMEABILITY IS 
180 MILLIDARCYS AND ELECTRODE SPACING 63 INCHES. 


necessary to devise an empirical curve that 
would correct the resistivity for thin sand 
bodies. A tentative curve was constructed 
for an average permeability of 180 md. 
and an electrode spacing of 63 in. (Fig. 12). 
Because the data were incomplete, the 
curve has regions of approximation, but 
for the thinner sand bodies individual 
points are weighted values and line up ona 
smooth trend. A curve of thickness factor 
(Fig. 13) was constructed from Fig. 12. 

It is assumed in this construction that 
the resistivity of the 30-ft. sand is correct 
and that thickness factors were determined 
for the thinner sands, so the product of 
the measured resistivity times the thickness 
factor equals the true resistivity of the 
sand. It is believed that the curve for 
thickness factor can be applied to sands 
of different permeability with reasonable 
accuracy. A trial solution was made for a 
number of cored sands for which the values 
of permeability were measured (Table 3). 
Calculations for saturations in Table 3 
use the measured resistivity at a penetra- 
tion of 9.5 feet. 

Individual water saturation can be 


the saturation values for the above eight 
sands, it was necessary to consider the 
influence of permeability and sand thick- 
ness. The weighted interstitial saturation 


TABLE 3.—Calculated Saturation of Eight 


Sands 
pm Cal- 
Criti- Cor- 
See Per- cal hear Thick-} rected inc 
Thick- | Mea- | Satu- | Recig.| mess |Resis- | gayi. 
bility | ration | ,>~° Fac- | tivity, * 
ness t r tivity ration 
ree? K; ty lois Bt tor, | Ohms Ge 
i Md. Per ape T. F. | per Pes 
Cent ae Meter Cent 
30 180 24] 14.6 | 1 14.6 34 
7 977 21] 14.35] 2.8 40.2 20 
5 173 24, 4.0 | 3.6 | 14.4 34 
6 131 26) 4.66] 3.215 || 24.1% 33 
6 one a 1.84] Boks 5.66 54 
7 63 29} 5.34) 2.8 15.0 33 
10 263 231 5.06): 2:00°)) 1404 40 
9 57 30] 4.0] 2.26 9.1 43 


Interstitial water = area 23.2 per cent 
18021 
. $473 
Calculated sat = ——— = 30. 
alculated saturation Rdae 30.3 per cent 


Initial cut of well = 37 per cent 


was determined by taking the sum of 
the products of sand thickness times 
permeability times saturation and dividing 


oo oe 


DISCUSSION 


by the sum of the products of thickness 
times permeability. A similar calculation 
was made for the resistivity saturation S‘». 


CONCLUSION 


The results of the tests present a relative 
term depth of penetration for comparing 
the respective amounts of the formation 
measured for changes in electrode spacing. 
By means of this term it becomes possible 
to construct a resistivity-penetration curve 
that can be divided into two regions of 
analysis. First, the portion of the resistivity 
curve that is affected by the presence of 
drilling fluid, and second, the value of 
resistivity measured beyond the influence 
of the drilling fluid. Correlation for 
infiltrated portion of the sand represents 
resistivity as a function of permeability 
at a constant sand thickness. The cross 
plot of these data illustrates the very large 
effect sand thickness has on the measured 
resistivity. Therefore, it is possible for a 
thick sand body of low permeability to 
record a higher resistivity than a thin sand 
of high permeability. 

In the analysis of the second portion 

of the resistivity curve, calculations are 
made for the percentage of water saturation 
by choosing values of resistivity measured 
beyond the effect of mud infiltration. To do 
this it was necessary to construct a curve 
relating sand resistivity to the percentage 
of saturation. For the thinner sands, a 
thickness-factor curve aided in correcting 
the measured resistivity for sand thickness. 
Calculations were then made on eight sands 
cored in the well, which differ in thickness 
_ and permeability. 
After weighting the saturations for 
thickness and permeability, it was seen 
that the calculated saturation is greater 
than the critical saturation. This would 
suggest that these sands would initially 
produce some water. 
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DISCUSSION 
(J. E. Sherborne presiding) 


J. C. Stick, Jr.,* Los Angeles, Calif.—It is 
generally recognized that there is a great deal 
more information contained in electrical logs 
than is utilized in their normal use. This has 
resulted primarily from the lack of available 
data on the behavior of the several variables 
incorporated in the electrical measurements. 
The complex nature and interdependence of 
these variables has greatly complicated their 
study from the standpoint of obtaining quanti- 
tative data on the magnitude of their effects. 


* Lane-Wells Company. 
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The series of experimental runs from which 
Dr. Zinszer derived his data were made to study 
the practical aspects of the effects of these 
variables and to determine as many empirical 
relationships as possible between the electrical 
and physical properties of formations. The 
results of this study appear to substantiate the 
possibility of deriving useful relationships be- 
tween the permeability and fluid saturation of 
formations and their resistivity as indicated on 
the electrical log. 

The establishment of such relationships is 
dependent not only on their existence but on 
the accuracy with which the various parameters 
can be measured and with which correction 
factors can be determined and applied. The 
necessity of obtaining the average of the 
permeability and porosity values for many 
sands is recognized as a possible source of error 
even in a well where core analysis is utilized 
extensively. 

The determination and application of thick- 
ness factors are very important in analysis of 
the resistivity response. The effect of electrode 
spacing on formation response is clearly illus- 
trated by the series of runs at progressively 
increasing depths of penetration. For example, 
the three sands indicated on the 5-in. spacing 
curve between 5875 and 5800 ft. are resolved 
into two and then into one sand with increasing 
depths of penetration. The empirical deter- 
mination of thickness factors requires careful 
selection not only of strata of equivalent physi- 
cal characteristics and thickness but of forma- 
tions that are sufficiently isolated not to be 
influenced by the presence of others. The use of 
these factors must be governed by similar 
considerations. 

The utilization of thickness factors is very 
important in the analysis of the resistivity 
curve response. The application of these factors 
requires careful selection. The utilization of 
thickness factors is very important in the 
analysis of the resistivity curves. The applica- 
tion of these factors requires careful considera- 
tion of the particular strata to determine the 
effects of surrounding formations. This is espe- 
cially true of the thinner beds. For example, the 
three sands indicated on the 5-in. spacing curve 
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between 5875 and 5800 ft. are resolved into two 
and then into one sand with increasing depths 
of penetration. The application of thickness 
factors to such zones may incorporate consider- 
able error. 


G. PotarpENKO, Pasadena, Calif—Dr. Zins- 
zer assumes the depth of penetration to be 
represented by the equation 


arr’ 


PP, = —— 
BP r+r’ 


[x] 


where ry and 7’ are the distances between the 
pick-up electrodes and the power electrode C, 
(Fig. 1). 

It could be shown that the depth of penetra- 
tion depends upon both r and r’ only when 
approximately 


[2] 


When this condition is not fulfilled, the poten- 
tial at the distance r’ from C; is negligible com- 
pared with the potential at the distance r. In 
such case, the depth of penetration is independ- 
ent of r’, and it may be taken to be approxi- 
mately equal to r. The data of Table 1 show 
that in all cases with which Dr. Zinszer deals 


[3] 


Therefore, Eq. 1, which he uses to calculate the 
depth of penetration, is inapplicable to his 
cases, and the curves of Figs. 3 and 4 should be 
replotted taking r as abscissa. Eq. 1 at r’ > 
goes over into D.P. = ar. Therefore, the sug- 
gested change of scale is approximately 
equivalent to dividing by 2 the depth values 
indicated in Table rt and on Figs. 3 and 4. 

It is well known that the resistivities calcu- 
lated from logging data depend upon the ratio 
of the electrode spacing to the diameter of the 
hole, especially when this ratio is small, as with 
5-in. spacing. Because of this a curve such as is 
shown in Fig. 13 should be taken to be valid for 
the given hole diameter only, and it would be of 
great interest if the thickness factors could be 
determined for holes of various diameters. 
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The Effect of Casing Perforations on Well Productivity 


By Morris Musxat,* MemBer A.I.M.E. 


(Austin Meeting, October 1942) 


ABSTRACT 


ANALYTICAL calculations have been carried 
out on the effect of casing perforations on the 
productivity of wells, and formulas have been 
derived for general types of perforation pat- 
terns. The numerical calculations, however, 
show that the resultant well productivity is 
essentially independent of the perforation pat- 
tern, but is determined mainly by the total 
perforation density. Thus, for example, for a 
density of three perforations per foot of casing, 
the well productivity will be cut to one third 
of that of the uncased well for a perforation 
radius of 1¢ in., and to approximately one half 
for a perforation radius of lf in., regardless of 
the detailed manner in which the perforations 
are distributed over the casing surface. The 
analytical theory is also extended to include 
wells completed with slotted liners. It is shown 
that the reduction in productivity due to such 
liners will be relatively small as compared with 
that due to perforated casings. 


INTRODUCTION 


The increasingly important role being 
played by productivity factors of wells in 
determining well potentials and in the gen- 
eral evaluation of producing formations 
lends interest to the analysis of all the 
yarious factors that may influence the 
productivity of a well. In recent papers’ 
the results have been given of theoretical 
studies made to determine the effect on the 


Manuscript received at the office of the Insti- 
tute Aug. 5, 1942. Issued in PETROLEUM 
TECHNOLOGY, November 1942. 

* Gulf Research and Development Co. Pitts- 
burgh, Pa. ‘ 

1H. H. Evinger and M. Muskat: Calculation 
of Productivity Factors for Oil-gas-water Sys- 
tems in the Steady State. Trans. A.1.M.E. 
(1942) 146, 126-138, 194-203. 


productivity factor of a well of the gas-oil 
ratio of the production and the connate 
water within the sand. These have served 
to show that both of these factors may, 
under suitable conditions, materially reduce 
the effective productivity factors below 
those that would be anticipated on the 
assumption that the wells produce homo- 
geneous fluids. 

In this paper will be presented the results 
of the analysis of an entirely different 
factor influencing the productivity of a 
well. This refers to that resulting from the 
increased use of the method of completing 
wells by setting casing opposite all of the 
productive strata and then gun-perforating 
the particular zones of immediate interest. 
The practical success of this method of 
completion would appear to be an answer 
to the question as to whether it seriously 
reduces the well productivity or materially 
cuts down the ultimate oil recovery that 
may be derived from the producing section. 
Nevertheless, it is of interest to examine 
just how great the effect of the restricted 
flow channels, represented by the gun 
perforations, may be in increasing the 
over-all effective sand resistance. Of course, 
to the extent that the well potentials 
are severely restricted by proration regula- 
tions, minor reductions in well productivi- 
ties are even less serious than if the wells 
were to be allowed to produce wide open. 
On the other hand, even under these 
circumstances there may be at least the 
academic interest in such calculations in 
being able to correct and evaluate the 
effect of the perforations in order to carry 
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out quantitative comparisons between the 
observed productivity factors and those 
that might be predicted on the basis of 
core analyses. 


Fic. 1.—DIAGRAMMATIC REPRESENTATION OF A 
SPIRAL PERFORATION PATTERN. 


ANALYTICAL THEORY 


In the following analysis, the three- 
dimensional character of the flow into a well 
whose only ultimate outlets to the well bore 
are the casing perforations will be fully 
taken into account. Nevertheless, it will 
considerably simplify the computations to 
suppose that the perforations uniformly 
extend over the whole thickness of the 
producing section, and that, in fact, the 
bounding planes of the producing section 
form planes of symmetry with respect to 
the perforations. On the basis of this 
assumption, we may take the producing 
zone to be of indefinite thickness, and 
consider the perforations to lie along 
indefinitely extended lines covering the 
whole section, and then ultimately express 
the results in terms of unit sand thickness. 


Moreover, to investigate general types of 
perforation patterns, even though they are 
not commonly employed in practice, we 
shall present the general theory for a 
staggered or spiral system of perforations 
with an arbitrary number of perforations 
per pitch of the spiral. Such a pattern may 
be diagrammatically represented as in 
Fig. 1, where 0; represents the angle to the 
ith line of perforations, as measured from 
the base line passing through the « axis. 
The basic spiral or casing radius will be 
denoted by r», which will also equal the 
well radius. The common radius of the 
perforations will be denoted by ry. The x,y 
coordinates of the perforations on the 
ith line will be indicated by (a;:,y:). The 
spacing between the perforations along 
each line will be denoted by a. 

The analysis will be carried through for 
homogeneous fluid systems. The hetero- 
geneous character of the flow in wells 
producing both gas and oil will decrease 
somewhat the effect of the perforations in 
reducing the well productivity. However, 
the labor of solving the flow problem for the 
multiphase systems would be so great as to 
be unwarranted merely on the basis of 
the increased accuracy of the numerical 
results. 

To obtain the productivity of a producing 
section with a system of perforations like 
that described, we shall first determine, at 
least formally, the pressure distribution 
throughout the system. This will be con- 
structed of a series of basic terms, each 
representing the contribution of a single 
perforation line. The latter will be repre- 
sented analytically as an infinite linear 
vertical column of sinks situated at (x;,¥:) 
with a sink (or perforation) spacing of a. 
Each such pressure-distribution term, as 
well as the composite sum, will be a solution 
of La Place’s equation. This representation 
does not explicitly take into account the 
fact that the sinks are embedded in an 
impervious surface, the casing. However, 
as will be shown in the Appendix, the 
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mutual interference between the various 
sinks representing the perforations effec- 
tively prevents flow between the sinks as if 
the region between them were actually 
impermeable. 

The pressure distribution for a system of 
m perforations per pitch may, therefore, be 
formally expressed as: 


m—tT 


p= > bi [1] 


pi = [2 >, K.(2nmp:) 


cos 207 (w — ay + log 2/3 | [2] 


where 
ed (a — xi)? + (y= yi)? 
oe ay a2 ? 
w=z/a) [3] 
Neie, = tan 033%" 9? = re"; 
Pw = V»/ 


and K, is the zero order Hankel function. 
This expression is that previously devel- 
oped in the general analysis of three- 
dimensional homogeneous flow systems.” 
The factor q represents the flux strength of 
each sink corresponding to a perforation, 
and ultimately will be eliminated from the 
calculation of the well productivity. 

The value of the pressure given by Eqs. 1 
and 2 at points distant from the well, and in 
particular at a large radius 7-, representing 
the reservoir radius, is 

Bee To 


2 
= ae i [4] 


Te 
where p. has been substituted for oe 
Eq. 4 represents an approximation in 
which the series term, which decreases 
exponentially with the radial distance, has 
been dropped as compared with the loga- 


2Cf. M. Muskat: Flow of Homogeneous 
Fluids through Porous Media. New York, 1937. 
McGraw-Hill Book Co.. 


rithmic term. To this approximation the 
contribution to the effective reservoir 
pressure will be the same for each perfora- 
tion line, and also will be essentially inde- 
pendent of the vertical coordinate. 

Since by symmetry all the individual 
perforations are identical, the well pres- 
sure may be determined by focusing the 
attention upon just one of the perforations; 
namely, that along the zero line lying on the 
x axis. For the pressure contribution at this 
perforation, due to its own line, we must 


r 
take po = pp = as For the contributions 


due to the other perforation lines, the ap- 
propriate value of p; may be readily shown 
to be given by 


atl 
pi = 2py sin > 5] 
The resultant well pressure due to the 


whole perforation system will, therefore, 
become 


Pwo = —— E > K,(2nmpp) 


a 
+2 » (2) i (n) Ko 
6; 
(gna. sin ) cos 
+ log 2/pp — (m — 1) log pw 


Sh F eG 
og sin > 


The resultant pressure differential, there- 
fore, will be: 


be — Pw = Ap = “ | 2>, K,(2nmpp) 


m— 


SG 2 Ke 
: 2nmt 


(snmp sin“) (7 
4nm py sin >) cos 7 


Pe 
2Pw 


+ log 2 + (m — 1) log 
Pp 


Sis ; oe) 
= og sin > 


Now the total flux through the system 
per unit sand thickness will be given by: 
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ane k # (Be). — tual (3] 


Eliminating q between Eqs. 7 and 8, we 
find: 


o= amie | 2) K.(onmpy) 
0; 
+ 2 S > IK (4p. sin 4 
t n 
er (m — 1) log 3 
- i 
— S log sin = 
Introducing now the notation defined by: 
me = 2 >, Ko(2nmp,) 
: 9) 
+ 2 > > KG (gure sin > 
cos =e + log ee 


— Slog 2 si 9: 
og 2 sin > 


Q can be expressed by: 


[10] 


_ _2mkAp/p 


Q= 
C + log & [xz] 


Recalling now the well-known radial flow 
formula giving the flux or production rate 
from an uncased well: 


_ 2mkdp/p 
0. <a ee Pe [12] 
Pw 


we finally obtain for the ratio of the produc- 


tivity of the cased and perforated well to 
that of the uncased well 


Q log pe/ Pw — 


Qo pe + log pe/pw 


[13] 


This is our final equation giving the 
relative theoretical productivity factor for 
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the cased and perforated well. The reduc- 
tion in productivity due to the casing and 
perforations is represented by the constant 


C, for if the latter be o, : equals unity and 


the effect of the perforations vanishes. The 
numerical problem of evaluating the effect 
of the perforations thus reduces to that of 
determining the magnitude of C as a func- 
tion of the perforation system. 

A check upon the form of Eq. 11, and in 
particular the value of C given by Eq. to, 
is provided by the limiting case when a 
approaches o. In this case the perforations 
along each of the several lines merge and the 
system becomes two-dimensional, cor- 
responding to a battery of wells of radius 
fp, distributed uniformly along the cir- 
cumference of a circle of radius ry. Since 
the Hankel function series of Eq. 10 
vanishes as a approaches o, the value for 
C reduces to the form given by 


mC = log = _ > log 2 sin & [14] 
Pp 


As it should, this expression agrees with 
that previously derived for the correspond- 
ing problem of a battery of wells in a two- 
dimensional system (ref. 2). 

For numerical purposes it is convenient 
to write out the values for C for the differ- 
ent systems corresponding to different 
numbers of perforations per pitch or spiral 
unit, as follows: 


m= 2 


i.=7; 


Perforation lines separated by 180° 


C= > K.(2umpp) + > K.(4utpw) 


cos nm + 14 log [15] 
Pp 


eat 


Re Rohe 


ave 
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Perforation lines spaced at go” intervals. 


C = 6 >) K.(2nmpp) 


ic >» K,(2 V2 mp) Cos = 
[16] 
SP ia > K.(4nmpw) cos nr 


Pw 
+ \% log -— 
4 E Ape 
m=8 
SEs ok ey paeiid es 
Bee 7 Os a ee 
As => ae O¢ = a, 67 => = 


Perforation lines spaced at 45° intervals. 
C= 14 > K,(2npp) 
+14 SS K,(1.5308"Tpw) COs = 
+14 ~ K.(2 V2 pw) cos = 
+14 D> }K.(3.6956nmp.) COS 3 or 


4 > K.(4nmpw) cos nm 


[r7] 


+ 1¢ log - — 0.2600 
Pp 


Because of the small values of p, that will 
be of practical interest, it is not convenient 
to sum directly the series of Hankel func- 
tions with argument p,. An analytical 
summation has therefore been used with 
the following results: 


1/Pp 6 12 
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COPLANER PERFECTION PATTERNS 


If there is no mutual staggering of the 
perforations in the various lines—i.e., if 
the perforations in the several lines all lie 


' 
| 
| 
| 
| 
1 
i} 
' 
| 
1 
' 
i} 
i) 
' 
1s 
' 
‘ 
' 
' 
' 


Fic. 2.—DIAGRAMMATIC REPRESENTATION OF A 
COPLANER SLOTTED-LINER SYSTEM. 


in parallel planes normal to the axis of the 
well bore—the analysis can be carried 
through in exactly the same manner as for 
the spiral perforation pattern just dis- 
cussed. The only change introduced by this 
simplification is that from Eq. 6 down the 


48 96 192 384 


=K.(2upp) 0.5383 


The series of Hankel functions with 
arguments involving Pw were summed 
directly, as they converge very rapidly. 

The calculations were carried out for well 
or casing radii of 3 and 6 in. ; for perforation 
radii of 1¢ and 14 in.; and for perforation 
spacings a of 1}4 in., 3 in.,6in.,12in..anda 
- limiting value of o. The results are plotted 
in Figs. 3 and 4. 


1.6980 4.3528 


10.0065 21.6604 45.3134 92.9671 


cosine coefficients in the multiple Hankel 
function series should be replaced by unity. 
When this change is made and the compu- 
tations repeated, it is found that for the 
perforation spacings @ of the range of 
practical interest there is no significant 
difference whatever from the results previ- 
ously derived for the spiral perforation 
patterns. The numerical differences be- 
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come noticeable only for values of a 
appreciably exceeding 12 in. if the other 
parameters of the system be kept the same 
as those used in the consideration of the 
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Fic. 3.— EFFECT OF CASING PERFORATIONS ON 
WELL PRODUCTIVITY. 

Q/Q. = (productive capacity of cased and 
perforated well)/(production capac- 
ity of uncased well). 

m = number of perforation lines around 
casing circumference. For solid 
curves, casing radius = 3 in.; for 
dashed curves, casing radius = 6 in.; 
perforation radius = 14 in. in all 
cases. 


spiral perforation pattern. It may, there- 
fore, be concluded that the effectiveness of 
the perforation pattern is independent of 
the spiral character of the pattern. 


SLoTreD LInERS* 


Thus far we have considered bullet-type 
perforations, which could be represented 
mathematically by series of point sinks. 
By a slight extension of the analysis, how- 
ever, the treatment can be generalized so 
as to include slotted liner systems. For 
simplicity we shall outline here the analysis 
pertaining only to coplaner slot patterns, 
such as are diagrammatically shown in 
Fig. 2. The only basic change that needs to 
be made in the previous analysis is that 


e 
* Model studies of slotted-liner producing systems 
have been described by F. G. Miller [Trans. A.I.M.E. 
(1941) 142, 137-151]. Unfortunately, however, the 
results of these investigations are not presented in a 
form that permits a comparison with those given here. 


instead of the pressure-distribution term 
describing a perforation line as given by 
Eq. 2, one must use for a linear system of 
slots a basic pressure-distribution term 
given by: 


—49 rape at Lae 
Poe ag [22 Kenn.) cos 


ont (w — a)da + 2h log 2/ps | [18] 


where the common slot length 2h is ex- 
pressed as a fraction of the mean slot 
spacing a. Carrying through the rest of the 
analysis exactly as before, one finally ob- 
tains, for the relative productive capacity 
of the slotted liner system, as compared 
with that for the uncased sand section, the 
value given by: 


Q _ _ log p./pw 
Q. C+ log p./pw [x9] 


Here C is defined by: 


. sin 2nmh 
mC = 2 >» K,(2ntpp) anaes 


+2 > p> Ke (4p. sin 7) 


sin 2h 
2nth 


Pw crus 
log — — log 2 sin — 
+ log 5° — log 2 sin > 


[20] 


where the general notation is the same as 
previously used, and the symbol p, repre- 
sents now the half width of the slot ex- 
pressed in units of the mean slot spacing. 

Comparison of this value for C with that 
for the corresponding perforation system 
as given by Eq. 10, with the cosine terms 
replaced by unity, shows that the change 
from perforations to slots is represented by 


Bas sin 2h 
the addition of the factors co before 


2nt 

all the Hankel function terms. As these 
factors are all less than unity, it is clear 
that the resultant values of C will be smaller 
here than in the perforation systems, and 
hence, as is to be expected, the reduction in 


‘more 
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productivity factor will be less for the 
slotted than for the perforated casing. To 
give an idea of the quantitative magnitude 
of the difference between a slot and per- 
foration pattern, a specific example was 
chosen in which the mean slot spacing was 
6 in., the slot length 4 in. and slot width 
14 in. It was then found that the relative 
productive capacity for the slotted liner 
system, with four columns of slots, would 
be 88 per cent whereas that for the cor- 
responding perforated casing would be 
sq per cent. It thus appears that for all 
practical purposes a slotted liner may be 
considered as causing only a negligible 
reduction in the flow capacity of a produc- 
ing formation. 


RESULTS 


As already indicated, the basic results of 
the calculations are shown in Figs. 3 and 4. 
The ordinates of these figures are the ratios 
of the productive capacity, or productivity 
factor, for the cased and perforated wells 
to those of the equivalent uncased wells. 
The abscissas are vertical distances, in 
inches, between the casing perforations 
along the various lines of perforations. In 
carrying through the calculations it was 
assumed that the effective reservoir radius 
is 660 ft. The curves of Fig. 3 refer to sys- 
tems in which the perforation radii are 
14 in. The solid curves are those for an 
effective casing or well radius of 3 in. 
whereas that for the dashed curve is 6 in. 
The three pairs of curves are for patterns 
involving two, four, and eight vertical 
perforation lines along the casing circum- 
ference. It has been further assumed that 
the various perforation lines are mutually 
shifted vertically so as to form a composite 
spiral perforation pattern. (Cf, Fig. 2) 

The curves of Fig. 4 were obtained for 
exactly the same conditions as those for 
Fig. 3 except that the perforation radius 
was taken as 1¢ in. rather than 14 inch. 

Figs. 3 and 4 show that the effect of 
the perforations may become significant 
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for perforation spacings of the magnitude 
commonly used in practice. Thus, even for 
an eight-line pattern of 14-in. perforations 
in a 3-in. radius hole, the productivity of 
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Fic. 4.—EFFECT OF CASING PERFORATIONS ON 
WELL PRODUCTIVITY. 

Q/Q> = (productive capacity of cased and 
perforated well)/production capac- 
ity of uncased well). 

m = number of perforation lines around 
casing circumference. For solid 
curves, casing radius = 3 in.; for 
dashed curves, casing radius = 6 in.; 
perforation radius = }4 in. in all 
cases. 


the well would be cut to 70 per cent of that 
for the open hole if the spacing along the 
lines were as great as 16 inches. 

As is to be expected, the effect of the 
perforations in reducing the productivity 
of the well decreases as the number of lines 
around the circumference increases, pro- 
vided the spacing in each line remains 
fixed. It also decreases as the perforation 
radius increases. Finally, it is to be noted 
from Figs. 3 and 4 that the perforation 
pattern represents a relatively greater part 
of the resistance to fluid flow in the com- 
posite sand and casing system for the wells 
with larger casing than for those with 
smaller casing, and hence is of less impor- 
tance in the latter. 

As indicated above, a coplaner or non- 
spiral perforation pattern has, for all prac- 
tical purposes, exactly the same effect on 
the well productivity-as the spiral per- 
foration pattern. Moreover, as may be 
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checked by direct references to Figs. 3 and 
4, it is essentially the total number of 
perforations over a given sand thickness 
that determines the reduction in well pro- 
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Fic. 5.—EFFECT OF CASING PERFORATIONS 
ON WELL PRODUCTIVITY AS A FUNCTION OF THE 
OVER-ALL DENSITY OF PERFORATIONS. 

Q/Q. = (productive capacity of cased and 
perforated well)/ (production capac- 
ity of uncased well). 

For solid curves, casing radius = 3 
in.; for dashed curves, casing radius 
= 6in. 


ductivity. Thus, for example, referring to 
Fig. 3, a cased 25-ft. section of sand, gun- 
perforated with too bullets distributed 
along two lines 180° apart, and with a 
perforation spacing of 6 in., will have a 
productive capacity 60 per cent that of the 
uncased section. If the too perforations are 
distributed with a spacing of 12 in. along 
four lines spaced at 90° intervals around 
the circumference, it will still have a rela- 
tive productive capacity of 60 per cent. 
Finally, if the same roo perforations were 
distributed along eight lines, separated by 
45° intervals around the circumference, 
with a spacing within the lines of 24 in., 
the relative productive capacity would be 
59 per cent. If only 50 shots were dis- 
tributed over the 25-ft. interval, the 
relative productive capacity would be 
approximately 41.5 per cent for the three 
different distributions considered here. For 
smaller perforation spacings, or greater 
total number of perforations per unit 
length of casing, there is some spread in the 
values of Q/Q., depending on the number 


of perforation lines. However, in the range 
of practical interest, it is the total num- 
ber of perforations per unit length of sand 
section, or of casing, rather than the details 
of the distribution, that determines the 
well productivity. 

The variation of the relative productive 
capacity with the over-all perforation den- 
sity is shown in Fig. 5. The curves of that 
figure represent essentially a replotting of 
those of Figs. 3 and 4 together with an 
averaging over the small variations cor- 
responding to the different perforation 
distributions. There is a tapering off of the 
rate of rise of relative productive capacity 
with perforation density as the latter in- 
creases; thus, for a perforation radius of 
14 in. and an effective casing radius of 
3 in., the relative productive capacity in- 
creases only from 41.9 to 59.4 per cent on 
doubling the perforation density from 2 to 
4 perforations per foot. However, up to 
perforation densities of one per foot, the 
relative productive capacity is approxi- 
mately proportional to the density. 

As was also shown previously, the gen- 
eralization of the problem of a perforated 
casing to that of a slotted liner indicates 
that for all practical purposes the latter 
may be considered as causing but a 
negligible reduction in the productive 
capacity of a well. Thus, whereas a 6-in. 
casing with perforations 14 in. in diameter 
spaced at 6 in. along four lines would cut 
the productive capacity of a well down to 
59 per cent of that of a well with an open 
hole, the relative capacity will be 88 per 
cent with a 6-in. liner that has four columns 
of slots of 14 in. wide, 4 in. long and 6-in. 
mean vertical spacing. 

While it is felt that the calculations re- 
ported here do indicate correctly the mag- 
nitude of the effect of casing perforations 
on well productivity, it is not to be assumed 
that the predicted effects will necessarily 
be observed in field practice. For the actual 
productivity of a well is the resultant of a 
great many factors, only one of which is 
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the type of casing perforations, if any. 
Variations in these other factors—sand 
permeability, fluid-saturation distribution, 
gas-oil ratio, cleanliness of sand face, etc.— 


Fics. 6 AND 7.—LINE DRIVE INTO INFINITE LINE 
OF WELLS. NO FLOW ACROSS LINE. 
Fig. 6. Symmetrical case. 
Fig. 7. Unsymmetrical case. 


may well counterbalance and mask com- 
pletely the limited effect of the casing 
perforations in making comparisons be- 


tween cased and open-hole completions’ 


even in the same field. The present cal- 
culations are based on idealized assump- 
tions and possess no greater validity than 
these assumptions. 


APPENDIX 


In addition to the basic assumption 
made throughout the analysis presented 
here, that the production section is carrying 
a homogeneous fluid, there is another of a 
purely analytical character. This refers to 
the fact that the mathematical represen- 
tation of the perforations as point sinks 


does not of itself provide for the fact that 
these sinks are located on an impervious 
surface; namely, the casing. To have in- 
cluded that fact directly into the analysis 
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Fics. 8 AND 9.—LINE DRIVE INTO PAIR OF 
WELLS. NO FLOW ACROSS LINE. 
Fig. 8. Symmetrical case. 
Fig. 9. Unsymmetrical case. 


would have led to almost insurmountable 
difficulties. On the other hand, it might 
appear that unless this were actually done 
the approximation might be so poor as to 
be of no value. It is, therefore, of interest to 
note that for systems with dimensions of 
practical interest no significant error is 
introduced by not taking into account 
explicitly the presence of the casing as an 
impermeable surface in which are em- 
bedded the sinks representing the 
perforations. 

The essence of the argument justifying 
the use of the method of analysis given here 
lies in the observation that because of the 
mutual interference between the multi- 
plicity of perforations comprising the 
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composite network, the latter shields the 
interior of the casing surface almost com- 
pletely from inward flow, as if the region 
between the perforations were actually 
strictly impermeable. This fact is a con- 
sequence of the extremely close spacing of 
the perforations as compared with the only 
other physical dimension of interest; 
namely, the distance of the fluid driving 
source, i.e., the reservoir radius. It may be 
demonstrated easily by reference to the 
equivalent two-dimensional systems. Thus 
with respect to the vertical shielding— 
i.e., the prevention of flow between the 
perforations on the single line—it is appro- 
priate to consider the analogous two- 
dimensional case of the line drive into an 
infinite line of wells. In the symmetrical 
case (Fig. 6), where there is obviously no 
flow whatever across the line of wells, and 
where d/a > 1, it is easy to show that the 
flux per well from either side is given by 


whAp/p 
eer aya. 


ie [21] 


log 277 p/ a 


On the other hand, for the unsymmet- 
rical case shown in Fig. 7, which corre- 
sponds to the mathematical representation 
of our casing perforation problem, it 
may be shown that the flux per well is 


amkAp/ Le 
Q ~ e2td/a 


ioe [22] 


2mr,/a 


Since d here corresponds to the reservoir 
radius 7, in the previous problem, and a to 
the perforation spacing, it is clear that 
d/a >>1. A comparison of Eqs. 21 and 22 
for this condition immediately shows that 
the two values of Q are then equal for all 
practical purposes. This, of course, means 
that the shielding in the unsymmetrical 
case of Fig. 7 is complete, and that there is 
no net flow of appreciable magnitude 
crossing the line of wells. By analogy, there- 
fore, it may be concluded that for the 
mathematical representation used above 
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there will be no net flow between the per- 
forations along the lines even though this 
requirement was not introduced explicitly. 

Similar considerations can be applied to 
the problem of fluid shielding between the 
several lines. Here the two-dimensional 
analogy to the extreme case of two per- 
foration lines is a line drive into a pair of 
wells. For the symmetrical case in which 
the flow across the line connecting the wells 
is strictly eliminated (cf. Fig. 8), the flux 
per well may be shown to be: 


ee [23] 


¢ log d/-V/crp 


where d corresponds to the external radius 
’., ¢ corresponds to the casing diameter, 
and 7, represents the equivalent of the 
perforation radius. On the other hand, for 
the unsymmetrical case (Fig. 9), the flux 
per well may be shown to be, for d/¢ >> 1: 
wkAp/ 

on log 2d V Cre [24] 
It will be clear that here, too, the values of 
Q as given by Eqs. 23 and 24 are equal for 
all practical purposes, thus showing that 
the prevention of flow across the cylindrical 
surface between the perforations is again 
automatically taken care of without 
introducing it directly into the analysis. 


DISCUSSION 
(Donald L. Katz presiding) 


S. E. Buckiey, * Houston, Texas.—I should 
like to ask Dr. Muskat whether or not the 
calculated curves showing the effects of casing 
perforations on well productivity are applicable 
to gas wells. 

Also, a second question: Many oil and gas 
sands in the Gulf Coast area are stratified or 
laminated to such a degree that the effective 
permeability across the bedding planes is 
frequently much lower than the permeability 
along the bedding planes. What would be the 
effect of the number of casing perforations on 
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DISCUSSION 


well productivity if such variation of perme- 
ability were taken into account? 


J. D. Hucues,* Houston, Texas.—The sub- 
ject of casing-perforation densities is one that 
has plagued all concerned with this type of 
completion, and particularly the service 
companies. We have wrestled mightily with the 
problem and until this splendid paper had 
found no fulcrum for our lever; at least we now 
have such a point of attack, and it remains to 
be seen how well it is borne out in practice. 

In our investigations upon this subject, we 
conferred with many engineers and operators 
within the industry and collected theories upon 
optimum perforation densities ranging from a 
single ideally placed perforation up to a number 
whose total area equaled that of the tubing. 
Somewhere between these extremes is our 
answer and this will vary with conditions and 
the objective. For instance, a certain desirable 
selectivity can be obtained by varying the 
density with regard to the permeability of the 
formation opposite to allow a more uniform 
withdrawal or in reverse a more uniform injec- 
tion, as with water-disposal, gas-injection, or 
water-flood wells. As a general rule it has been 
found far more satisfactory to perforate the 
input wells with a considerably increased 
density, usually about double the number used 
for production. This variation in density with 
permeability has proved helpful in the even 
distribution of attack of acid applications to 
limestone horizons. Another point to remember 
is the practical necessity of applying a safety 
factor in the form of a few more holes per foot 
to take care of those perforations that may 
become bridged or plugged in the course of 


time. Our experience has led us to the conclu- ’ 


sion that for general production shooting the 
optimum will fall somewhere in the neighbor- 
hood of six holes per foot, and it is interesting to 
note that Dr. Muskat’s curves begin to flatten 
out in this region. These same curves illustrate 
that in the past, and in the absence of sound 
engineering criteria, wells that have been 
perforated with a density based primarily upon 
consideration of economy may prove to have a 
very effective bottom-hole choke when, under 
the stimulus of demand, it is desired to increase 
the rate of withdrawal. 

It would be extremely helpful to the industry 
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at large if this problem were investigated 
further, that the mathematical analysis might 
be subject to the test of field observation. This 
would of necessity be a cooperative venture and 
require considerable financial outlay on the 
part of some company or individual, who would 
make first an open-hole completion and meas- 
ure the productivity, following which a liner 
could be set and the productivity at increasing 
perforation densities measured. Not having any 
wells to offer for such an experiment, but to 
lessen the burden on those who would, I offer in 
the name of my employer the contribution of 
the perforations required in a zone of reasonable 
thickness, to complete such a fundamental 
project. 


D. SttverMAN,* Tulsa, Okla.—Dr. Muskat’s 
paper raises an interesting point, which I do not 
think has been sufficiently accentuated. The 
simplest expression of this relationship is 
illustrated in Fig. 5, in which the effect on 
productive capacity is dependent upon the 
diameter of the perforations, rather than upon 
their area. This is shown by the fact that the 
abscissas for the curve of perforation radius 
equal to 1g in. are approximately double those 
for the curve drawn for radius 14 in., or the 
same effect on productive capacity is had by 
decreasing the radius by a factor of 2 and 
increasing the number of holes by a correspond- 
ing factor. In other words, an_ increase in 
mechanical strength of the pipe can be obtained 
without affecting the productive capacity, by 
making the holes of smaller radius and increas- 
ing their number. 

This same effect is illustrated also in Figs. 3 
and 4. For example, if the lower curve of Fig. 3, 
corresponding to m = 2, is placed upon Fig. 4, it 
will coincide with the curve for m = 4, 
indicating that on the basis of radius twice as 
many perforations per foot are required if the 
diameter of the holes is cut in half. On the basis 
of area, however, to provide a pipe of equal 
strength four times as many holes could be 
provided, which would correspond to the curve 
of Fig. 4 for m = 8, with a consequent increase 
in productive capacity. 

Of course, in perforating casing the limitation 
is not so much a matter of area and strength as 
of the number of perforations. The case is 
different for a slotted liner, and since the same 
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reasoning can be applied, it may indicate that a 
greater productive capacity can be obtained by 
making a perforated liner rather than a slotted 
liner. 

On page 182, Dr. Muskat has given some 
figures for the productive capacity of a slotted 
liner, in which four 4-in. slots 14 in. wide are 
placed in each 6 in. of pipe length, to provide a 
ratio of Q/Q. of 88 per cent. On the basis of 
area, the total opening would correspond to 
approximately 8 sq. in. per foot, which would 
correspond approximately to r60 holes per foot, 
each 14 in. in diameter. This would give a 
productive capacity of about 97 per cent, as 
compared with 88 per cent for the slots. 
Conversely, on the basis of 88 per cent produc- 
tive capacity, the same effect would be obtained 
by means of 35 to 4o holes of 14-in. diameter. 
The area of these holes would be approximately 
one fourth of the area of the slots, requiring a 
liner of increased mechanical strength. 


M. Musxart (author’s reply).—The answer 
to Mr. Buckley’s first question is that the 
calculated curves are applicable to gas wells. 
In fact, whereas the assumptions of a homo- 
geneous fluid system and potential flow will be 
satisfied only approximately for wells produc- 
ing both oil and gas, they should be strictly 
valid for wells producing only gas. 

Mr. Buckley’s second question is indeed 
pertinent. For it is true that, especially in the 
Gulf Coast region, strict sand isotropy is the 
exception rather than the rule. With respect to 
sand systems in which the vertical is less than 
the horizontal permeability, the relative 
productivity for cased and perforated wells will 
always be less than indicated by the curves of 
Figs. 3 to 5 for an isotropic sand. A direct 
solution of the potential-flow problem for an 
anisotropic sand leads formally to the same 
solutions given by Eqs. 13 and 10. However, the 
dimensionless radii pw, pp are now given by: 


Pw = tw/aa; Pp = fp/aa 


where rw, 7» are the well and perforation radii, 
a is the vertical spacing between the perfora- 
tions and a = \/k,/k, where k, is the hori- 
zontal and k, the vertical permeability. 
Moreover, the formal solution now corresponds 
to a constant pressure perforation cavity, which 
is a spheroid of semi-axis rp in the horizontal 
plane and rp/ae vertically, in contrast with the 
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hemispherical cavity of the isotropic case. The 
effective equivalent hemispherical perforation 
radius has therefore been taken as the geo- 
metric mean of the two semi-axes. While with 


4 
Number of perforations/ft. of cosing 


Fic. 10.—EFFECT OF CASING PERFORATIONS 
ON WELL PRODUCTIVITY AS FUNCTION OF PER- 
FORATION DENSITY IN ANISOTROPIC SANDS. 

Q/Q. = (productive capacity of cased and 
perforated well)/(productive capacity of un- 
cased well). k,/kz = (horizontal permeabil- 
ity)/(vertical permeability). Well radius = 3 
in.: perforation radius = }4 in. 


this substitution the value of C reduces to the 
isotropic form for a = 1, the term a still per- 
sists in the limiting case of a — 0, where the 
sand anisotropy should have no effect. Unfor- 
tunately this difficulty cannot be obviated in a 
rigorous manner by any simple procedure and 
the extraneous term was therefore eliminated 
by arbitrarily adding to C an appropriate 


I 
constant, re log a. Thus the form of C as 


finally used was: 


- { 2nmpp 
mC = 2 > LG ante 
V/a 


+2 >) > Ke (“zee sin 9) 
a 2 
w . 6; 
+ lo = >i 2 sin — 
: Pp : 2 


for the unstaggered perforation system of m 
lines with pp and py» now having the same defini- 
tion as in Eq. ro. Although this does not repre- 
sent a strictly accurate formula, in the sense of 
Eq. 10, it is felt that it should give the effect of 
the anisotropy with a precision sufficient for 
practical engineering purposes. 

Using the expression given above for C, and 
Eq. 13, Q/Qo was calculated for a perforation 
radius of 14 in., well radius of 3 in. and aniso- 
tropy ratios a? of 4, 16 and 81. The results are 
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DISCUSSION 


plotted in Fig. 10, together with the curve for 
the isotropic case, k,/k, = 1. 

While appreciable, the effect of the aniso- 
tropy in further reducing the relative well 
productivity is not very large. Moreover, equal 
increments in k,/k. have continually diminish- 
ing influence on Q/Q,.. The reason for this 
behavior lies evidently in the fact that through- 
out the distant parts of the sand the flow is 
essentially horizontal and the vertical com- 
ponents become important only in the close 
neighborhood of the casing. 

It is pleasing to note that Mr. Hughes has 
found that this paper has practical application 
in the operating problems of the service com- 
panies. While the calculations of the present 
paper do indicate that a perforated casing does 
restrict the fluid flowing to a well, this, of 
course, does not imply that the advantages of 
perforated casing do not in general far out- 
weigh the apparent lowering of the well 
productivity factor, especially in fields subject 
to proration. It is to be hoped that Mr. 
Hughes’ offer of cooperation with owners of oil 
wells in making practical tests on the effect of 
perforation density will be accepted. It is only 
in this way that laboratory researches can be 
correlated with practical field experience. 

Dr. Silverman’s comments are well taken. It 
is quite true, as he points out, that the relative 
productivity of wells with perforated casing is 
essentially a function of the product of the 
perforation density and perforation radius. 
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Hence, if the data of Figs. 3 to 5 were plotted 
as a function of this product, the curves for 
different perforation radius would practically 
coincide. This result is of course a consequence 
of the analytical formulas, in particular Eqs. 
10, 15, 16 and 17. These show that the constant 
C is essentially determined by the value of pp 
and varies but slowly with p». pp, on the other 
hand, is the ratio of the perforation radius to 
the perforation spacing @, which in turn is 
inversely proportional to the perforation 
density. The physical reason for this situation 
is that the ratio of perforation radius to spacing 
is physically the primary parameter determin- 
ing the degree of flow convergence involved in 
the passage of the fluid from the distant parts 
of the pay, where the flow is essentially radial, 
to the well bore where it has to converge so as 
to enter the individual perforations. 

Dr. Silverman’s practical comments are also 
very pertinent. There can be no doubt, as he 
suggests, that the strength of the perforated 
casing will be greater if smaller size perforations 
are used, even though the density has to be 
proportionately increased to give the same 
productivity. Although the plugging difficulties 
may be more serious when the smaller holes are 
used, the increased pipe strength will probably 
be a more significant factor under most condi- 
tions, and especially those where the producing 
formation is not competent and the casing has 
to withstand the full burden of preventing 
complete collapse of the hole. 
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ABSTRACT 


Most crude oils contain asphaltic substances 
that may be naturally or artificially precipi- 
tated. In the Greeley field, California, this 
asphaltic bitumen is precipitated during the 
flow of the oil from the reservoir to the stock 
tank. The mechanism of such precipitation is 
not well understood. This paper presents the 
progress that has been made by using the elec- 
tron microscope as a new tool and by observing 
the effects of the streaming potential on the 
formation of bitumen particles. 

Crude oils at atmospheric pressure viewed in 
the electron microscope in very thin films under 
a vacuum showed no asphaltic particles. A 
technique of preparing slides of thin films by 
dilution of the oil with benzene and washing in 
petroleum ether was used at first, and these 
observations showed that the solvents caused 
the formation of the particles, varying from 
0.01 to 0.2 micron in diameter. 

The electrical effects of fluids flowing through 
porous solid were studied, with emphasis on 
the formation of colloidal particles by the 
streaming potential. The streaming potential 
of crude oil flowing through sand was measured 
and was shown to be responsible for the forma- 
tion of bitumen particles. These results bring 
out a new phenomenon, which may occur when 
crude oil flows through the porous oil reservoir. 


I. The Electron Microscope as a New Tool 


By N. G. DeEListz, C. E. CotrreLt AnD 
D. L. Katz 


Asphaltic particles have been precipi- 
tated from crude oils by a variety of 
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mechanisms. Asphalt has been the subject 
of widespread investigation but, owing to 
the complexity of the substances being 
considered, progress has been slow. Investi- 
gators working primarily with the asphaltic 
substances have treated the subject from 
the colloidal standpoint and have developed 
theories that picture the asphaltic par- 
ticles as surrounded by adsorbed mate- 
rials.14.15.17,24 The deasphaltization of 
lubricating oil by the use of solvents treats 
the subject primarily from the standpoint 
of liquid-liquid equilibria.1° A complete 
understanding of asphaltic substances 
would make possible the following of the 
material from its initial state in the crude 
oil through precipitation processes to the 
final plastic stage, the most common form 
of which is used in asphaltic pavements. 
Since these asphaltic particles are very 
small, it appears that the electron micro- 
scope* might be a useful tool in studying 


the precipitation processes. Specimens are - 


examined by the electron microscope in a 
vacuum and as very thin films, requiring 
special techniques in preparation of sam- 
ples. A brief description of the electron 
microscope and its operation will bring 
out the difficulties and advantages of its 
use for this problem. 

The first work was done with crude oils 
that had been diluted with solvents for 
the preparation of the film to be examined. 
Later a technique was developed by which 
the undiluted oil film could be made thin 
enough for direct examination. These two 
techniques show vastly different results 


M4 References are at the end of the paper. 
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and have added to our knowledge of the 
precipitation of asphaltic substances. 


THE ELECTRON MICROSCOPE 


The electron microscope was purchased 
from the Radio Corporation of America 
by a grant from the Horace H. Rackham 
School of Graduate Studies. The instru- 
ment was installed in the spring of 1941 in 
the physics department at the University 
of Michigan, under the supervision of 
Prof. O. S. Duffendack. Dr. L. Marton 
assisted in developing the initial technique 
with the instrument. Mr. R. G. Picard 
operated the instrument for the earlier 
work and later Mr. Picard and Mr. T. R. 
Kohler made the observations with the 
instrument. The Department of Engineer- 
ing Research of the University of Michigan 
contributed funds for the preparation of 
the samples in the earlier part of the work. 

Principles of construction of the electron 
microscope are similar to those of the com- 
pound optical microscope. Fig. 1 is a 
diagrammatic sketch of the essential oper- 
ating parts of the instrument. The object is 
placed in the system, which is maintained 
at a pressure less than 10-4 mm. of mer- 
cury, to permit free movement of the 
electrons. The electrons are emitted from 
a hot cathode and their paths are controlled 
by magnetic lenses. 

The electrons that encounter a bitumen 
particle are deflected from the beam. The 
remainder of the electrons strike a fluores- 
cent screen. The deflected electrons cause 
discontinuities in the beam, which are 
observed as spots on the screen, showing the 
profile of the particle. 

Continuous visual observations may be 
made at low and at high magnifications. 
The low magnification is used to locate a 
suitable area for observation. The high 
magnifications range from 1200 to 23,000 
diameters. Photographs may be made at 


these magnifications. Usual photographic 
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enlargements of these negatives give photo- 
graphs with magnifications as high as 
150,000 diameters. 
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Fic. 1.—DIAGRAMMATIC SKETCH OF ELECTRON 
MICROSCOPE. 


PREPARATION OF SAMPLES 


Samples used for examination are ex- 
tremely small. The most satisfactory 
technique has been to place the sample 
upon a collodion film supported by a 
200-mesh stainless-steel gauze 1 in. in 
diameter. The collodion film is formed by 


- spreading a drop of its amyl acetate solu- 


tion on water and allowing the solvent to 
evaporate. After the gauze has been 
dropped upon this collodion film, the film 
and screen are lifted from the water solu- 
tion and allowed to dry. This method was 
suggested by Dr. L. Marton. The collodion 
film does not obstruct the path of the 
electrons, although it may rupture because 
of desiccation and the bombardment from 
the electrons and must be treated with 
exceeding care. 

There are two techniques for placing the 
sample of oil upon the collodion to prepare 


Igo 


the slide. The first method is to place a 
small drop of diluted oil directly upon the 
collodion film by means of a tiny pipette. 
This oil must be diluted with some solvent 
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microscope at the lower pressure of ro~4 
mm. of mercury. Some difficulties were 
experienced from the evaporation and 
subsequent precipitation or condensation 


Fic. 2.—CALIFORNIA CRUDE BITUMEN FROM BENZENE SOLUTION (54-1). 
9300 and 37,200 diameters. 


to make the film extremely thin. Benzene 


was used for the solvent in most of the 
experiments in this work. The other method 
is to place the oil upon the surface of water 
in a container and after the oil has spread 
to a very thin film on the water to drop 
upon it the gauze with adhering collodion 
film. The removal of the gauze and ad- 
hering collodion film completes the prepara- 
tion of the slide, because the oil layer 
adheres to the collodion film. This method 
made it possible to obtain a very thin film 
of oil without dilution. After preparation, 
the samples are allowed to stand at room 
conditions, protected from dust, to permit 
evaporation of the water and volatile 
materials. Further evaporation takes place 
when the specimen is introduced into the 


of an oil film on various portions of the 
instrument. 


OBSERVATIONS OF OILS TREATED WITH 
SOLVENTS 


The first experiment was the observation 
of a specimen of bitumen that had been 
dissolved in benzene and placed on the 
collodion film. This bitumen was precipi- 
tated from Greeley crude oil in California; 
it was found in both the tubing and the 
oil-gas separator of certain flowing oil wells. 
When dried it has the appearance of as- 
phalt. Fig. 2 is the electron photomicro- 
graph of this specimen at 9300 and at 37,200 
diameters. The particles are essentially 
spherical and tend to cluster. Individual 
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photomicrographs as shown 
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particles range from 0.01 to 0,15 microns in 
diameter. 

The first observations on Greeley crude 
oil diluted with benzene encountered difh- 


Cy Ee COLIRELLSAND! Dale KATZ IQ!I 
of crude oils. Fig. 6 shows the asphaltic 
particles in 24.4°A.P.I. Kansas crude oil’ 
after dilution with benzene and dipping in 
petroleum ether. This crude contained a 


Fic. 3.—CALIFORNIA CRUDE OIL FROM BENZENE SOLUTION (85-3). 
9300 and 37,200 diameters. 


culty in obtaining sharp images. Fig. 3 
gives 9300 and 37,200-diameter photo- 
graphs of the specimen when made by 


making a hundred to one dilution of the 


crude oil in benzene. The opinion of Dr. 
Marton!’ at this stage was that the shaded 
area surrounding the dark spots represented 
oil that was physically held to the particle. 
The question arose of methods by which 
this oil might be removed, and a technique 
of washing the film by dipping the slide 
into petroleum ether was devised. This 
procedure appeared to remove the shaded 
area around the particle and gave electron 
in Figs. 4 


and 5. 
Similar studies were made on a variety 


, 


considerable quantity of asphaltic con- 
stituents, which, when separated from 
the crude oil, are very similar in appearance 
to the bitumen from Greeley crude oil. 
Fig. 7 gives photographs of crude oil from 
East Texas and from Billings, Okla.; a 
sample of Oklahoma City Wilcox crude 
and the 32.6°A.P.I. Arkansas crude.” The 
pictures are not sharp because of difficulty 
in focusing, but definitely establish the 
presence of particles. Later in this work 
it was discovered that the collodion film 
and the screen were contaminated by 
particles. A study of a series of blanks 
indicated that dust-free collodion films 
on new screens gave slides showing from 
zero to about five particles per mesh. It 
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should be noted that the area of one mesh 
enlarged 9300 times gives an area of 730 
sq. in. (27 X 27). The investigation of the 
blanks gave experience in distinguishing 


between contamination and the particles 
present in a specimen. The particles shown 
on Fig. 7, with few exceptions, are believed 
to be from the crude oils. 

For comparison, slides were prepared 
from the bottoms of a distillation of a 
cracked product and from the last cut over 
on the laboratory fractionating column. 
Fig. 8 is a slide of the residue from a cracked 
recycle stock that had been diluted with 
benzene and washed in petroleum ether; 
Fig. 9 is that for the last fraction taken 
overhead in a vacuum distillation of this 
recycle stock. The similarity between the 
particles of these slides and those previously 
given is very striking. 
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A later development in the preparation 
of the slide was to place the undiluted oil 
directly upon the collodion film, but it was 
necessary to dip this sample into petroleum 


Fic. 4.—CALIFORNIA CRUDE OIL DILUTED WITH BENZENE AND WASHED WITH PETROLEUM ETHER 
(106-1). 
9300 and 37,200 diameters. 


ether before the specimen could be ob- 
served. Fig. 10 was taken on the California 
oil prepared in this manner. 

Previous information and _ laboratory 
experiments in diluting these oils with 
solvents indicated that the solvent could 
cause precipitation of asphaltic substances. 
The dilution of the sample with a solvent 
or the dipping of the slide into the petro- 
leum ether could have caused the particles 
to appear and the photographs shown do 
not necessarily prove that these particles 
were present in the original oils. The 
technique of spreading oil upon water to 
make very thin films for examination made 
it possible to examine the undiluted and 
unwashed oils. 
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PHOTOGRAPHS OF UNDILUTED AND 
UNWASHED OILS 
Although the effects of the solvents 
could be eliminated by preparing a very 


Ie 


thin film of the oil and observing the un- 
washed specimen, the effect of evaporation 
could not be eliminated. The presence of 


particles in these specimens would not: 


definitely prove that they were in the 
original oil, -because of the evaporation 
that takes place. It is believed that the 
absence of particles in these slides would 
indicate that they were absent in the 
original oil or of such a small size that they 
could not be detected by the electron 
microscope. 

Figs. 11 and 12 are typical photographs 
of the appearance of the crude oil when 
prepared by this process. Fig. 12 shows 
two particles but it is not definitely known 
that these are asphaltic particles, Although 


many observations were made and several 
crudes were observed, the other pictures 
show no more than Fig. 11. A few particles 
as shown in Fig. 12 were occasionally 


Fic. 5.—CALIFORNIA CRUDE. OIL DILUTED WITH BENZENE AND WASHED WITH PETROLEUM ETHER 


(299-5). 
9300 and 37,200 diameters. 


found, but the frequency of their occur- 
rence was little more than could be expected 
from the contamination of the collodion 
film. In general, this would indicate that 
the original oil under a pressure of less than 
to? mm. of mercury did not contain 
asphaltic particles, although the diluted 
and washed sample definitely indicated that 
particles were present in the specimen. 
It follows that the particles were precipi- 
tated by the method of preparing the slide. 


EFFECT OF SOLVENTS 


The effects of benzene and petroleum 
ether upon the precipitation of the bitumen 
or asphaltic constituents is in accord with 
the general information available on 
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Fic. 6.—24.4°A.P.I. Kansas Dopira CRUDE DILUTED WITH BENZENE AND WASHED WITH PETRO- 
LEUM ETHER (107-2). 
14,600 and 58,400 diameters. 


Fic. 7.—CRuDE OILS DILUTED WITH BENZENE AND WASHED WITH PETROLEUM ETHER. 
a. East Texas Woodbine (110-1). 14,600 diameters. 
b. Oklahoma City Wilcox (106-5). 14,600 diameters. 
c. Billings Oklahoma Wilcox (86-4). 9300 diameters. 
d. Arkansas (103-1). 14,600 diameters. 
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Fic. 8.—CRACKED RECYCLE STOCK RESIDUE (101-5). 
14,600 and 58,400 diameters. 


_—CRACKED RECYCLE STOCK, FINAL OVERHEAD FRACTION (103-4). 
14,600 and 58,400 diameters. 
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asphalts. Table 1 is a summary of qualita- 
tive experiments for several solvents with 
Greeley crude oil. The significant point of 
this table is that the dilution with benzene 
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initially in a highly divided state. Particles 
as small as o.or micron in diameter have 
been observed and the failure to observe 
particles in the undiluted and unwashed 


Fic. 10.—CALIFORNIA CRUDE TREATED WITH PETROLEUM ETHER (200-2). 
9300 and 37,200 diameters. 


indicates that no precipitate is formed. 
The entire contents of the test tube con- 
taining the benzene solution is uniform in 
color, and no particles appear at the 
bottom. 

As a check upon the precipitating power 
of benzene, a slide was prepared of the 
original California crude oil, and this slide 
was washed with benzene. Fig. 13 is the 
photograph of this specimen, indicating 
that the benzene definitely causes the 
formation of asphaltic particles. Earlier, 
in Fig. to, it was shown that petroleum 
ether caused the precipitation of particles. 


CONCLUSIONS 


Particles observed after treatment of the 
crude oil with solvent are believed to be 


that these 
present in 


would indicate 
substances 


crude oils 

asphaltic were 

TABLE 1.—Precipitation of Asphaltics from 
Greeley Crude Oil by Several Solvents 


Relative 
Amounts® 
Solvent of As- Remarks 
phaltics 
Produced 
Ts0-octane. wisi hs 1.00 Small and powdery 
Petroleum ether.... 0.84 Small and powdery 
Iso-hexane.......:.. 0.67 Small and powdery 
Acetone santa aan 0.33 Hard and brittle 
IK GCOSELE. Sie hai seat 0.08 Small and powdery 
Carbon tetrachloride 0.00 
Benzene. 5.4.00 ond 0.00 


« Using Iso-octane as a basis. 


particles that, if they still could be called 
particles, must be less than o.or micron in 
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diameter. Since 0.01 micron is a very small 
dimension, and is numerically equal to 
too Angstrom units, it is well worth while 
to consider the size of molecules themselves. 


pes 


Fic. 11.—CALIFORNIA CRUDE OIL. NO SOLVENT TREATMENT (216-2). 


if the molecular weight were 300,000 a 
particle of this size would represent only 
one molecule. In any event, these aggrega- 
tions of molecules cannot be seen with 


- 4300 and 37,200 diameters. 


From ordinary knowledge of the molec- 
ular weights of hydrocarbon oils, it is known 
that the molecular weight of an asphaltic 
substance surely is in excess of 1000. 
Pfeiffer and Saal!’ estimate the molecular 
weight of the asphaltene they describe as 
the nucleus of the asphaltic particle to be 
from 10,000 tO 140,000. The number of 
molecules of a given molecular weight may 
be computed for any given size of particle 
if the density of the asphaltic substances is 
assumed to be 1 gram per cubic centimeter. 
Using 6.06 X 1078 as the number of mole- 
cules in a gram-molecular weight of a sub- 
stance, a particle o.o1 micron in diameter 
would contain 300 molecules of an asphaltic 
substance of molecular weight 1000, while 


the electron microscope, and can be little 
more than an association of a relatively 
small number of molecules. 

The electron microscope definitely has 
proved that asphaltic particles in the 
colloidal range may be formed by the use 
of solvents on crude oils. The state of the 
asphaltic substances in the initial crude 
oil has been shown to be either molecular 
or an association of a relatively small 
number of molecules, dependent upon the 
molecular weight of the asphaltic com- 
pounds. No observations have been made 
in the transition of the asphaltic substance 
from its initial stage to the definite particle 
that conflict with the previously postulated 
Micelle theory.'.!” 
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Fic, 12,—CALIFORNIA CRUDE OIL. NO SOLVENT TREATMENT (369-4). 


9300 and 37,200 diameters. 


Fic, 13.—CALIFORNIA CRUDE OIL TREATED WITH BENZENE (369-2). 
9300 and 37,200 diameters. 


5 


G. W. PRECKSHOT, N. G. DeLISLE, C. E. COTTRELL AND D. L. KATZ — 199 


II. Investigations from the Colloidal 
Standpoint 


By G. W. PrecxsHot anp D. L. Katz 


Earlier work on multiple-phase hydro- 
carbon systems showed that asphaltic sub- 
stances were precipitated from crude oil by 
dissolving gaseous hydrocarbons with in- 
creasing pressure.2* Bitumen or asphaltic 
material is precipitated in the flow lines and 
oil and gas separators of wells in the Vedder 
zone of the Greeley field in California 
by a decrease in pressure. The same result 
is obtained by opposite changes in com- 
position, as far as the light hydrocarbons 
are concerned. Added work on the effect 
of temperature and pressure upon crude oils 
precipitating asphalt indicated that the 
problem should be studied from the col- 
loidal standpoint. This section of this paper 
discusses electrodeposition of asphaltic 
particles, the supercentrifuging of oils con- 
taining asphaltic substances, and the 


‘precipitation of the asphalt by electrical 


phenomena occurring during flow of the oil 
through porous media. 


EFFECTS OF TEMPERATURE AND PRESSURE 
UPON GREELEY CRUDE OIL 


A subsurface sample of crude oil was 
obtained from a well in the Greeley field at 
a depth to ensure a single-phase sample, 
since the well fluid was undersaturated at 
the bottom-hole pressure and temperature. 
This sample was transferred under pressure 
and shipped in a single phase to the labora- 
tory at the University of Michigan, through 
the courtesy of the Standard Oil Company 
of California. The sample was transferred 
from the pressure container to the equilib- 
rium cell?’ while it was maintained in a 
single phase at the sampling temperature of 
178°F. Observations of this sample dur- 
ing pressure reductions and temperature 
changes did not indicate any precipitation 
of asphalt or bitumen. 

Another sample of this crude oil under 
pressure was passed through a filter at high 


pressure and then the pressure was reduced 
to atmospheric. The final oil was filtered 
without evidence of any asphaltic sub- 
stances. The atmospheric crude oil from 
the same well was brought into contact 
with some of the precipitated bitumen, 
and natural gas was added to bring it up to 
the initial reservoir conditions. The sample 
was stirred during a long period of time, 
then the fluid portion was transferred from 
the equilibrium cell under pressure to 
another pressure container. The gas was 
released from this sample and the remain- 
ing liquid was filtered without evidence of 
any solid asphaltic substances. These re- 
sults were rather discouraging for finding 
any effects of temperature, pressure, OF 
composition of gaseous substances on the 
solubility of asphalt in crude oil. All of this 
information pointed in the direction of sur- 
face phenomena or colloid chemistry as an 
important basis for studying asphalt 
precipitation. 


ELECTRODEPOSITION OF ASPHALTIC 
PARTICLES 


One of the characteristics that colloidal 
particles may possess is an electric charge; 
therefore the imposition of a potential 
across a small body of oil should cause 
colloidal particles, if present, to migrate to 
one of the electrodes. The crude oil was 
filtered through No. 214 filter paper and 
placed in a glass beaker. Into the oil was 
placed a pair of platinum electrodes spaced 
from 0.5 to 1.0 mm. apart, and a voltage of 
230 volts d.c. was impressed on them. The 
apparatus is shown in Fig. 14. After some 
time it was found that only the positive 
electrode contained the deposit, the nega- 
tive electrode being free from solid material. 
This observation indicated that the mate- 
tials in the crude oil that were deposited on 
the electrode had a negative charge. Similar 
observations were made using copper 
plates and perforated brass electrodes. 

The voltage was maintained across the 
electrodes over a period of several days. 
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Then the oil was filtered through the same 
quality of filter paper. A definite sludge was 
found by this filtration; upon drying, the 
sludge resembled the bitumen, which was 


Fic. 15.—BITUMEN ELECTRODEPOSITED FROM CALIFORNIA CRUDE AND DISPERSED 


PLATINUM 
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particles. The large dark particles appar- 
ently are an agglomerate of a number of 
smaller particles, while the large number of 
tiny faint spots in the background appar- 


PERFORATED 
BRASS 


COPPER 


MESH PLATE 


Dies AR EES 


IN BENZENE 


(476-3). 
9300 and 37,200 diameters. 


precipitated as the oil flowed from the well 
in this field. 

A sample of this sludge or deposited 
bitumen was suspended in benzene and 
used for preparing specimens for the elec- 
tron microscope. Fig. 15 is the electron 
photomicrograph of the electrodeposited 


ently are dispersed particles that are not in 
the same focus as the larger particles. 


SUPERCENTRIFUGING OF OIL: 


The supercentrifuge throws out particles 
from the solution whether or not they are 
colloidal, provided there is a difference in 
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density between the particles and the solu- 
tion, and provided that the particles are 
large enough to be thrown out over the 
length of time during which the centrifuge 
is operated. A solution of the bitumen was 
prepared using benzene at room tempera- 
ture, filtered through No.’ 214 filter paper to 
remove all the suspended particles greater 
than about 5 microns in diameter. For 
30 min. this solution was’ centrifuged at 
about 33,000 r.p.m., in a centrifuge loaned 
by the Michigan Highway Department 
Laboratories through the courtesy of Mr. 
Parr. The sides of the bowl were covered 
with a small amount of dark material, but 
the remaining solution was still very dark. 
The deposit on the wall of the bowl was 
only a small fraction of the bitumen con- 
tained in the centrifuged benzene. 

The sample of Greeley stock-tank crude 
was filtered through No. 214 filter paper, 
then was centrifuged for 3 hr. at about 
40,000 r.p.m., yielding a tiny amount of 
dark material on the walls of the centrifuge 
bowl. From calculations using Stokes law, 
it would require 2 hr. of centrifuging at 
40,000 r.p.m. to separate particles 0.05 
micron in diameter with a gravity of 1.00 
grams per c.c. from a crude oil having a 
density of 0.833 grams per c.c. Fifty hours 
of centrifuging would be required for similar 
particles o.or micron in diameter. There is 
also a possibility that the deposited particles 
were loosened from the wall of the centri- 
fuge by the swirling action of the liquid 
during the deceleration of the bowl. 

Conclusions drawn from the centrifuging 
experiments were not satisfactory, but the 
work indicated that although a small 
quantity of asphaltic substances was 
thrown out of the solution the greater 
portion of the asphalt content of the solu- 
tion was not removed in this manner. 


STREAMING POTENTIAL 


The movement of one phase past another 
phase produces an electrical potential 
known as a streaming potential. The ability 
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of the streaming potential to cause the 
precipitation of colloid particles has been 
demonstrated.*.7:11.19 Following a rather 


thorough search of the literature on stream- 


ing potential, experiments were devised 
that proved that asphaltic particles could 
be precipitated from the California crude 
oil by flowing it through a porous medium. 


Literature 


The generation of static electricity by 
movement of a rubber tire over the pave- 
ment or by the flow of gasoline through a 
rubber hose is relatively common. The two 
phases become equally but oppositely 
charged, and the potential produced 
depends upon the speed at which the two 
phases are separated and upon the elec- 
trical conductivity of the two phases.’® 
Little information on petroleum fluids is 
available for this problem, although a 
relatively large amount of literature exists 
on the measuring of the electrical potentials 
generated and of their danger as a fire 
hazard.3:8.9,16, 21,22 

In aqueous solutions a considerable 
amount of work has been done upon the 
streaming potential. If an aqueous solution 
is passed through a capillary tube, a poten- 
tial difference is set up between the walls 
of the tube and the fluid flowing. This 
potential depends upon the conductivity 
of the tube and of the fluid as well as the 
rate of shear of the interface between the 
two phases. Usually this rate of change of 
interface between the phases has been 
related to pressure drop of the fluid flowing 
through the capillary. Similar experiments 
can be made using a porous medium in- 
stead of acapillary tube. Many investigators 
have conducted work in this direction, with 
such variations as coating the capillary wall 
to change the type of surface between the 
two phases.” 12.18.28 

Gortner® found a streaming potential of 
88.6 volts when using normal caproic acid 
flowing through an alumina diaphragm 
under a pressure drop of 5.82 cm. of mer- 
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cury. Streaming potentials as high as 150 
volts have been measured when using glass 
surfaces and organic liquids.® These investi- 
gators found that benzene and carbon 
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Platinum has been precipitated from the 
aqueous platinum sol by bubbling oxygen — 
through the solution. Nothing happened 
when hydrogen was bubbled through the 


Fic. 16.—STREAMING POTENTIAL APPARATUS. 


tetrachloride, molecules that possess no 
permanent dipole moment, produce no 
streaming potential. 

The effect of the electrical potential 
created by flow upon aqueous sols has 
been observed in the form of precipitation 
of positively charged ferric and chromium 
oxides.'® Sahlbom found that negatively 
charged arsenic trisulphide and _ other 
negatively charged substances could not be 
precipitated by flowing them through the 
same glass capillaries.°.!9 To cause precipi- 
tation of the ferric oxide sol, it was neces- 
sary to have a capillary diameter smaller 
than o.14 to 0.16 mm. Precipitation took 
place almost immediately at the entrance to 
the capillary, provided the diameter was 
small enough. The precipitate was carried 
up into the capillary by the force of the 
flowing fluid. The imbibing of chromium 
and ferric oxide sols into dry filter paper 
causes a similar precipitation at the 
boundary of the paper and the liquid.®.7 
This phenomenon does not occur when the 
filter paper is previously wetted with 
distilled water. 


same sol for a period of 3 hr.1! The oxygen 
acquired a negative charge and the sol a 
positive charge; the charge on the colloidal 
platinum in the sol was negative. The 
charge was neutralized and the platinum 
was precipitated. The hydrogen caused no 
precipitation because it charged the sol 
negatively or reinforced the colloidal plati- 
num in the sol. 

The mechanism of precipitation of col- 
loid particles by the streaming potential is 
similar to that of electrodeposition. In the 
former the charge of the particle is neutral- 
ized by the opposite charge on the fluid 
while in the latter the contact of the particle 
with the electrode neutralizes the charge on 
the particle and causes it to be precipitated. 
A common process of the nature just 
described is the electrodeposition of col- 
loidal rubber.?° 


In a review of the literature, a general 
impression is received that the flow of crude 
oil through a porous medium could cause 
the precipitation of asphaltic particles, 
known as bitumen. 


G. W. PRECKSHOT, N. G. DrLISLE, 


Experimental Work 
A simple glass cell (Fig. 16), to permit 
streaming potential measurements was con- 
structed after the apparatus described by 


Fic. 17.—GREELEY CRUDE AFTER PASSING THROUGH SAND CORE (519-4). 
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eter could not be used for this purpose 
because the source of supply of electrons 
generated was not enough to flow through 
the line and actuate the galvanometer to 


9300 and 37,200 diameters. 


Gortner.? Experiments were conducted 
with this apparatus, using a porous medium 
at A through which the fluid B was forced 
by air displacement. The potential differ- 
ence between the ends. of the porous solid 
was measured by means of a ballistic 
galvanometer and condenser using 2; and 
E, as electrodes. An ordinary potentiom- 


get reproducible results. The use of a con- 
denser in the line with periodic discharging 
through the ballistic galvanometer was 
found satisfactory for measuring both high 
and low potentials. 

Five experiments were made, using three 
fluids and two porous solids (Table 2). The 
alumina core had a relatively low permea- 


TABLE 2.—Experimental Streaming Potentials 


Pressure Time of Con- Maximum 
. : Core and Flow Rate ‘ 
: treaming Fluid Drop, Lb. per = |denser Charge,| Potential, 
we Hts : Charge 34. ee C.C. per Min. Min. Volts 
n-butyl acetate........-+++++> Alumina (-) 29.9 0.89 30.00 2.77 
Natural gasoline?.......-.---- Alumina (—) 23.6 3.09 8.10 0.0044 
Natural gasoline*.........-.--| Alumina (—) 19. 0-23.60 19.75 0.0196 
Greeley crude.......--+-++-+> Alumina (—) 23.6 0.14 77.00 27.80 
Greeley crude......----++++-+> Sand (—) 29.9 113.35 r.50 0.50 


7 a 14 lb. Reid V.P. (from Oklahoma City). 
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bility, which was reflected in the low flow 
rate at the pressures used, The maximum 
potential observed in each experiment is 
given in the table. Measurable potentials 
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both the alumina and sand were negative. 
The calibration of the ballistic galvanom- 
eter showed that electrode £; had the same 
sign of charge throughout the five tests. 


D> eo ee = 
Fic. 18.—BITUMEN PARTICLE REMOVED FROM ALUMINA CORE WITH BENZENE WASH (5109-3). 
9300 and 37,200 diameters. 


were found in all the experiments. The sand 
had a relatively high permeability, which 
permitted a high flow rate for the pressure 
drop of 29.9 lb. per sq. in. The potential 
was relatively low with the Greeley crude 
oil, but it should be noticed that the time 
of charging was only 1.5 min. The low 
potentials with the natural gasoline are not 
easily explained but may have something 
to do with the conductivity of the fluid. 
With this apparatus, it was not possible 
to determine the sign of the charge on the 
core directly. However, using the informa- 
tion from Gortner,? who reported that 
alumina was negatively charged when 
normal butyl acetate was passed through it, 
measurements of Table 2 indicated that 


2 ites @ a 


t When the Greeley crude oil was passed 

hrough the alumina core, the first 3 c.c. 
that passed through had a very definite 
green cast and resembled a good grade 
of lubricating oil rather than the original 
dark colored oil. These 3 c.c. were followed 
by 18 c.c., which were lighter than the 
original but darker than the first 3 c.c. No 
visual changes were observed as the oil 
passed through the sand. 

A portion of the first 3 c.c. of the Greeley 
crude that passed through the alumina was 
spread on water and examined under the 
electron microscope. It was obvious to the 
operator that particles were present, al- 
though the photograph was not clear. No 
particles were found in the second portion, 
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DISCUSSION 


18 c.c., of the Greeley crude. Fig. 17 is an 
electron photomicrograph of the material 
removed from the alumina when it was 
washed with benzene following the passing 
of the Greeley crude through the core. This 
indicated that the benzene removed 
asphaltic particles from the core even 
though the initial crude contained no 
asphalt particles that could be identified 
by the microscope. A specimen containing 
particles of alumina was observed in order 
that they might not be mistaken for the 
asphaltic particles. : 

Greeley crude passed through sand A as 
in Fig. 16 was spread on water and viewed 
with the electron microscope; Fig. 18 
shows the presence of bitumen particles. 
Particles did not appear in the photographs 
of the original oil (Figs. 11 and 12) but 
do appear after it had flowed through the 
sand. It appears logical that the streaming 
or frictional potential was responsible for 
their formation. 


Conclusions 


Studies of the effect of temperature and 
pressure on the precipitation and solution 
of asphaltic substances in crude oils 
indicated that the problem was more 
closely related to surface or colloidal 
chemistry than to the usual phase equilibria. 
In colloidal systems, boundary conditions 
produce a charge on a particle. Electro- 
deposition experiments removed bitumen 
particles from Greeley crude oil that 


originally did not contain particles larger © 


than o.or micron in diameter. Streaming- 
potential experiments demonstrated that 
crude oil flowing through sand produces a 
potential. This electrical potential appears 
to be responsible for the formation of the 
asphaltic particles found in crude oil that 
has passed through sand. Parallel phenom- 
ena are likely to occur when crude oil flows 
through a porous reservoir rock. 
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DISCUSSION 
(P. E. Fitzgerald presiding) 


w. A. Bruce,* Tulsa, Okla—It is believed 
that the substance described by the authors as 
being prevalent in California crudes has been 
found in crude oil from Village, Arkansas. This 
bituminous material has been observed in the 
tubings of several of the wells. 


* Carter Oil Co. 


Phase Behavior in the Methane-propane-n-pentane System* 


By R. H. Dourson,} B. H. Sacr,t Mremper A.I.M.E., ano W. N. Lacey} 
(Los Angeles Meeting, October 1942) 


ABSTRACT 

THE compositions of coexisting phases in the 
methane-propane-n-pentane system were deter- 
mined at 160° and 220°F. throughout the two- 
phase region, at pressures above 500 lb. per 
sq. in. The experimental results permitted the 
calculation of gas-liquid equilibrium constants 
as well as the establishment of the critical 
behavior of this ternary system. 


INTRODUCTION 


Although many binary paraffin hydro- 
carbon systems have been investigated, the 
experimental work relating to the phase 
behavior of ternary paraffin hydrocarbon 
mixtures at elevated pressures is relatively 
scarce, being limited to a study of the meth- 
ane-propane--pentane system at 100°F,!.? 
However, Guter and co-workers have 
studied the phase behavior of the methane- 
ethane-ethylene system at relatively low 
temperatures. Information concerning the 
phase behavior of ternary systems is of 
value in predicting the behavior of the 
components in multicomponent systems, 
since the influence of pressure, temperature, 
and concentration may be individually 
ascertained. In the light of the importance 
of such information, the study of this 
ternary system was extended to higher 
temperatures in order to increase the field 
of temperature in which the data could be 
applied. 


Manuscript received at the office of the Institute 
Jan. 27, 1942. Issued in PETROLEUM TECHNOLOGY, 
July 1942. $ ; 

* The first paper on this subject appeared in 
Trans. A.I.M.E. (1041) 142. ; ; 

+ Standard Oil Company of California Fellow, 
California Institute of Technology, Pasadena, Calif., 
1940-1041. : : 

+ Gates and Crellin Laboratories of Chemistry, 
California Institute of Technology. 

1 References are at the end of the paper. 


Since all states encountered in this 
investigation are above the critical tem- 
perature of methane, the details of its 
phase behavior are not of direct sig- 
nificance. The properties of propane in the 
heterogeneous region were taken from a 
correlation*® based upon recently published 
data. The corresponding information for 
n-pentane was taken from experimentally 
measured vapor pressures and volumetric 
data.4 The methane-propane system has 
been studied throughout the two-phase 
region at temperatures above 70°F.,® while 
the phase behavior of the propane-n- 
pentane system has been established for 
temperatures above 160°F.® The volumetric 
and phase behavior of the methane-n- 
pentane system has been studied in 
detail.7:> The experimental measurements 
serve to establish with adequate accuracy 
the phase behavior of the components and 
of the constituent binary systems for this 
ternary system. It is believed that, with 
the exception of the measurements for the ° 
methane-propane system, the uncertainties 
in the earlier data relating to the pure 
substances and the binary mixtures are 
probably less than those associated with 
the values reported here. 


MeETHOD 


The methods and apparatus employed 
in this investigation have been described.1.7 
In principle, the method involved the with- 
drawal of samples of the coexisting gas and 
liquid phases from a vessel containing a 
heterogeneous mixture of methane, propane 
and m-pentane, Provision was made so that 
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the samples could be withdrawn under sub- 
stantially isobaric-isothermal conditions, 
after equilibrium had been attained. The 
composition of the samples withdrawn was 


METHANE 


"BUBBLE POINT —* 
LIQUID 


N-PENTANE ° ° ° ° 
e ay a 2% PROPANE 


Fic. 1—MOLAL COMPOSITION DIAGRAM AT 500 
Z POUNDS PER SQUARE INCH AND 160°F. 


ascertained by the conventional low- 
temperature fractionation procedure. Du- 
plicate measurements at identical states 
indicated an uncertainty in the mol fraction 
of each of the components of approximately 
0.001. It is believed that the equilibrium 
pressure was measured by means of a 
fluid-pressure balance with an uncertainty 
of not more than one pound per square 
inch, while the temperature relative to the 
_ international platinum scale was estab- 
lished within 0.1°F. 


MATERIALS 


gation was obtained from the Buttonwillow 
field, California, and as received at the 
‘laboratory contained approximately 0.003 
mol fraction carbon dioxide and less than 
‘9.001 mol fraction hydrocarbons other 
than methane and was saturated with 
water. The gas was passed through granular 
beds of calcium chloride, activated char- 
coal, magnesium perchlorate, and ascarite, 
-_ at pressures in excess of 400 Ib. per sq. in. It 
was then cooled to a temperature of 
approximately minus 115°F. It is believed 
that this material when ready for use 


The methane employed in this investi-_ 
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contained less than 0.001 mol fraction of 
material other than methane. 

The propane utilized was obtained from 
the Phillips Petroleum Co., whose special 


METHANE 


NN-PENTANE i) ° 2 2: PROPANE 
e o - \ 


Fic. 2.—MOLAL COMPOSITION DIAGRAM AT 1500 
POUNDS PER SQUARE INCH AND 160°F. 


analysis indicated that the impurities were 
less than 0.005 mol fraction. Measurements 
of the vapor pressure of this material 
indicated a change during isothermal 
condensation from dew point to bubble 
point of less than o.15 lb. per sq. in. at 
160°F. The m-pentane was obtained from 
the same source and the analysis furnished 
indicated that this material was made up 
of 0.995 mol fraction m-pentane and 0.005 
mol fraction isopentane. Prior to its use 
the pentane was subjected to boiling at a 
temperature of approximately 100°F. for 
an extended period, in order to remove 
difficultly condensable gases such as oxygen 
or nitrogen. 


EXPERIMENTAL RESULTS 


The detailed experimental results ob- 
tained at 160° and 220°F. for pressures of 
500, 1000, 1500 and 2000 Ib. per sq. in, are 
recorded in Table r. It is believed that the 
uncertainty in the values there recorded 
is not more than 0.002 mol fraction. The 
experimental results obtained at 500 and 
1500 lb. per sq. in. at 160°F. are portrayed 
in Figs. 1 and 2, respectively. The composi- 
tions of the coexisting phases in the 
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methane-pentane system and in the meth- 
ane-propane system were obtained from 
information available in the literature.°:7)* 
The dotted lines connect the experimen- 
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Fic. 3—MOLAL COMPOSITION DIAGRAM AT 500 
POUNDS PER SQUARE INCH AND 220°F. 


z 

fej 

a 

x 

« 1500 

a 

o 

ai 

Ww Yy 
METHANE - / 

m paee PROPANE] 4H 

7) UY 

7) 

w 

x 

a 


500 


PHASE BEHAVIOR IN THE METHANE-PROPANE-#-PENTANE SYSTEM 


X;/(X3 + Xs), when X; is the mol fraction 
of propane in the liquid phase and Xs is 
that of n-pentane. The combining lines 
corresponding to the even values of the 
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Fic. 5.—EFFECT OF METHANE UPON THE DEW-POINT AND BUBBLE-POINT PRESSURES AT 160°F. 


tally determined compositions of the 
coexisting phases while the solid combining 
lines®!° correspond to even values of 
the parameter C, which is defined! as 


ratio C were obtained from data smoothed 
with respect to pressure, temperature, and 
composition. A comparison of the relative 
slopes of the experimentally established 
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and the smoothed combining lines is an 
added indication of the accuracy of the 
experimental data. 

In Fig. 1 the regions of stability of the 


TABLE 1.—Experimentally Determined 
Compositions of Coexisting Phases* 


Pres- Gas Phase Liquid Phase 
sure, 
ae: per 
poe Meth-| Pro- Bon Meth-| Pro- Pen- 
lute ane pane tane ane * pane tane 
160°F 
500 |0.7682| 0.106} 0.126] 0.119} 0.141} 0.740 
0.736 | 0.152] 0.112} 0.121] 0.175] 0.704 
0.661 | 0.238] 0.101] 0.116] 0.259] 0.625 
0.563 | 0.350} 0.087] 0.107] 0.421] 0.472 
0.524 | 0.406] 0.070] 0.103) 0.474] 0.423 
0.485 | 0.439] 0.076] 0.098] 0.522 0.380 
0.352 | 0.595] 0.053] 0.075| 0.693] 0.232 
1,000 |0.840 | 0.068] 0.092] 0.261] 0.124) 0.615 
0.761 | 0.157| 0.082] 0.272] 0.287) 0.441 
0.678 | 0.249] 0.073] 0.247] 0.399} 0.354 
0.613 | 0.324] 0.063] 0.248] 0.491| 0.261 
0.543 | 0.406] 0.051) 0.246] 0.583] 0.171 
I,500 |0.798 | 0.105) 0.097) 0.401 0.181} 0.418 
0.679 | 0.223] 0.098] 0.414] 0.321 0.265 
0.634 | 0.272] 0.094] 0.434) 0.357] 0.209 
2,000 |0.820 | 0.038] 0.142] 0.538 0.056] 0.406 
0.770 |-0.076| 0.154] 0.540] 0.140) 0.320 
220°F 
500 |0.571 | 0.190] 0.230] 0.091 0.160] 0.749 
0.345 | 0.451| 0.204] 0.062! 0.377 0.561 
0.329 | 0.472] 0.199] 0 061] 0.389] 0.550 
0.170 | 0.666] 0.164) 0.043] 0.570 0.387 
0.059 | 0.809] 0.132} 0.010 0.697| 0.293 
I,000 |0.714 | 0.106] 0 180] 0.228] 0.138} 0.634 
0.669 | 0.155} 0.176] 0.223} 0.192 0.585 
0.566 | 0.264) 0.170) 0.214 0.306) 0.480 
0.521 | 0.318] 0 161] 0.208] 0.370] 0.421 - 
0.397 | 0.463) 0.140] 0.197] 0.516 0.287 
1,500 |0.689 | 0.108) 0.203) 0.390) 0.133 0.477 
0.598 | 0.194] 0.388] 0 388] 0.228] 0.384 
0.542 | 0.239) 0.219) 0.422 0.262) 0.316 


a Compositions are expressed as mol fraction. 


phases are indicated. At a pressure of . 


rsoo lb. per sq. in. and a temperature 
of 160°F. the pressure is in excess of 
the maximum two-phase pressures for the 
propane-n-pentane system and for the 
methane-propane system. Therefore, only a 
single homogeneous phase may persist at 
compositions corresponding to these binary 


systems. The critical state for the ternary 


mixture at this pressure and temperature 
is that point at which the combining lines 
disappear tangentially into the dew-point 
and bubble-point curves, which become 
continuously identical at this point. Its 
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approximate location is indicated by the 
point C in Fig. 2. 

Typical experimental results obtained at 
220°F. are portrayed in Figs. 3 and 4. In 


2100 


2000 


1500 


LB. PER SQ. IN. 


1000 


PRESSURE 


500 


IN 

N 

4 
P 


i 
V 


> METHANE 
@ PROPANE 


Be 


N-PENTANE 


Fic. 6.—PRESSURE-COMPOSITION DIAGRAM AT 
220°F. 


these cases the temperature is above that 
corresponding to the critical state of 
propane, therefore no heterogeneous region 
obtains at compositions corresponding 
to the methane-propane system. However, 
a heterogeneous region is found for the 
propane-n-pentane system at this tempera- 
ture and a pressure of soo lb. per sq. in. At 
a temperature for which the vapor pressure 
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of propane is equal to the pressure in 
question the bubble-point and dew-point 
curves would intersect at a composition 
corresponding to pure propane. This 
situation would obtain at a temperature of 
about 185.1°F. 


PHASE BEHAVIOR IN THE METHANE-PROPANE-#-PENTANE SYSTEM 


The influence of pressure upon the mol 
fraction of methane in the bubble-point 
liquid and the dew-point gas of the meth- 
ane-propane-n-pentane system is portrayed 
in Fig. 5. It should be emphasized that dew- 
point and bubble-point states at the same 


TABLE 2.—Equilibrium Constants for Components of Methane-propane-n-pentane System 


Composition of Gas Composition of Liquid 


Equilibrium Constants SEER Phase 
Pressure, Lb. 
per Sq. In. Ca 
Absolute Meth- Pro- n- Pro- n- Meth- Pro- n- 
ane pane | Pentane pane | Pentane ane pane | Pentane 
500 0.0 6.36 0.822 0.154 0.867 0.000 0.133 0.136 0.000 0.864 
0.2 5.98 0.829 0.160 0.743 0.145 0.112 0.124 0.175 0.701 
0.4 5.49 0.837 0.170 0.612 0.207 0.001 0.112 0.355 0.533 
0.6 4.99 0.848 0.185 0.472 0.461 0.067 0.005 0.543 0.362 
0.8 4.34 0.863 0.210 0.322 0.639 0.039 0.074 0.741 0.185 
ame) 3.69 0.879 0.250 0.159 0.841 0.000 0.043 0.957 0.000 
I,000 0.0 3.26 0.543 0.147 0.803 0.000 0.107 0.274 0.000 0.726 
0.2 3.52 0.548 0.1590 0.826 0.080 0.004 0.266 0.147 0.587 
0.4 2.89 0.5690 0.181 0.752 0.168 0.080 0.261 0.206 0.443 
0.6 2.58 0.620 0.221 0.657 0.277 0.066 0.255 0.447 0.2908 
0.8 2.09 Oc7a7 0.324 0.512 0.439 0.049 0.245 0.604 0.151 
1.0 1.22 0.909 0.930 0.361 0.639 0.000 0.207 0.703 0.000 
1,500 0.0 2.23 0.554 0.190 0.885 0.000 0.115 0.398 0.000 0.602 
0.2 2.09 0.566 0.213 0.829 0.068 0.103 0.397 0.121 0.482 
0.4 1.90 0.610 0.265 0.758 0.147 0.005 0.400 0.240 0.360 
0.6 Rost 0.732 0.411 0.645 0.258 0.007 0.412 0.353 0.235 
2,000 0.0 L547 0.704 0.318 0.855 0.000 0.145 0.545 0.000 0.455 
0.2 1.45 0.800 0.380 0.789 0.073 0.138 0.546 0.0901 0.363 
220°F. 
500 0.0 6.31 r.1r78 0.307 0.728 0.000 0.272 0.115 0.000 0.885 
0.2 6.19 1.178 0.327 0.547 0.215 0.238 0.088 0.182 0.730 
0.4 5-53 t .176, 0.357 0.359 0.441 0.200 0.065 0.374 0.561 
0.6 4.29 I.179 0.397 0.167 0.680 0.153 0.039 0.577 0.384 
1,000. 0.0 3.18 0.760 0.270 0.708 0.000 0.202 0.251 0.000 0.7490 
0.2 3.03 0.701 0.204 0.607 0.122 0.181 0.230 0.154 0.616 
ae 2.71 0.825 0.345 0.577 0.260 0.163 0.213 0.315 0.472 
oO. 2.10 0.884 0.453 0.436 0.420 0.144 0.208 0.475 0.317 
1,500 0.0 2.08 0.772 0.333 0.704 0.000 0.206 0.382 0.000 0.618 
0.2 1.86 0.790 0.412 0.605 0.099 0.206 0.374 0.125 0.501 
0.4 I.50 0.840 0.585 0.577 0.207 0.216 0.385 0.246 0.360 
Xs 
a =s 
Parameter C uT+% 


The experimental results recorded in 
Table 1 were smoothed with respect to 
pressure, temperature, and composition. 
The mol fractions of methane, propane, and 
n-pentane in the coexisting gas and liquid 
phases for temperatures of 100° and 220°F. 
are recorded in a part of Table 2. The 
corresponding values of the gas-liquid 
equilibrium constant .are recorded as a 
function of the ratio C defined above. It is 
believed that the values of the composition 
of the coexisting phases do not involve 
uncertainties greater than 0.01 mol fraction. 


pressure and temperature do not neces- 
sarily coexist. For this reason states at the 
same pressure on the bubble-point and 
dew-point curves are not at equilibrium 
except at rare intervals. The boundaries 
of the two-phase region for both the meth- 
ane-propane and the methane-n-pentane 


systems have been indicated in Fig. 5. The _ 


abscissa value corresponding to zero mol 
fraction methane represents the behavior 
of the propane-n-pentane system at a 
temperature of 160°F. Similar diagrams 
may be prepared from the data recorded 
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in Table 2 for the behavior of the other 
components of this ternary system. 

Tf it is desired to depict the influence of 
composition and pressure upon the be- 
havior of the system in the heterogeneous 
region, some form of oblique projection 
may be utilized. Such a pressure-composi- 
tion diagram for 220°F. is presented in 
Fig. 6. In each of the exterior planes of the 
prism is portrayed the behavior of the 
corresponding binary system. However, at 
this temperature, which is above the 
critical temperature of pure propane, there 
is no heterogeneous region for the methane- 
propane system. The triangles ABD and 
EFG are isobaric planes in which the 
composition of the system is represented 
in a fashion analogous to that employed in 
Figs. 1 to 4, inclusive. The closed loop 
HJOCQM corresponds to the boundaries 
of the heterogeneous region in the methane- 
m-pentane system. The points J and M 
represent the compositions of coexisting 
gas and liquid phases at a pressure of 
soo lb. per sq. in. The line OQ connects 
coexisting phases at a pressure of 1500 lb. 
per sq. inch. 

Similarly the compositions of the coexist- 
ing phases in the propane-m-pentane system 
are portrayed by the loop HRLNKX. 
Coexisting gas and liquid phases for a 
value of C of 0.4 are indicated by the points 
X and R, respectively. The figure J WKLM 
outlines the heterogeneous region of this 


ternary system at a pressure of soo lb. per. 


sq. in. Combining lines for even values of 
C are indicated. Similar loops for rooo and 
rsoo lb. per sq. in. are shown. The loop 
RSPUVWX indicates the loci of coexisting 
phases having a value of C of 0.4. The 
dotted curve CPN represents the locus 
of the critical states at this particular 
temperature, while the adjacent full curve 
represents the projection of the boundary 
surface. These data indicate that the 
maximum two-phase pressure in this 
ternary system at 220°F. occurs at a 
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composition corresponding to the critical 
state of the methane and pentane system. 

The influence of temperature upon the 
phase behavior of this ternary system at a 


mits 


TEMPERATURE 


> METHANE 
@® PROPANE 


c 
N- PENTANE 
Fic. 7.—TEMPERATURE-COMPOSITION DIAGRAM 
FOR 1500 POUNDS PER SQUARE INCH. 


pressure of 1500 lb. per sq. in. is indicated 
in Fig. 7. The triangle ABC forming the 
base of the prism ABCDEF represents the 
composition of the system in a fashion 


‘analogous to that employed in Figs. 1 to 4, 


inclusive. In this triangle is portrayed the 
phase behavior of the methane-propane-- 
pentane system at 100°F." Combining lines 
corresponding to even values of the 
parameter C are indicated. Similar informa- 
tion for temperatures of 160°, 220°, and 
280°F, are shown in this figure. The loop 


212 


GHIJKLM represents the influence of 
temperature upon the phase behavior of the 
methane-m-pentane system at a pressure of 
1500 lb. per sq. in. The dotted curve QPO/ 
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pressure and the equilibrium constant for 
methane as a function of pressure for 
several values of the parameter C at 160°F. 
In this instance the equilibrium constants 
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PRESSURE LB. PER SQ. IN. 
Fic. 8.—INFLUENCE OF PRESSURE UPON EQUILIBRIUM CONSTANT FOR METHANE AT 160°F. 


represents the locus of the critical states 
of the ternary system at this pressure. The 
loop RSTXVW is a figure of generation 
and represents the influence of temperature 
upon the compositions of the coexisting 
phases for mixtures exhibiting a value of 
C of 0.4. The maximum two-phase temper- 
ature of the ternary system for a particular 
pressure is found at a state corresponding 
to the critical temperature of the methane- 
n-pentane system at that pressure. 


EQUILIBRIUM CONSTANTS 


The information recorded in Table 2 
includes the equilibrium constants for the 
three components of this ternary system. 
In Fig. 8 is presented the product of the 


terminate at a lower pressure correspond- 


ing to the equilibrium pressure for the 


mixture from the propane--pentane sys- 
tem, which has the proper value of the 
parameter C. The behavior of both the 
methane-n-pentane system and the meth- 
ane-propane system is indicated, and the 
higher pressure limit of each of the curves 
lies at the critical pressure of the cor- 
responding binary system. These data 
indicate a reasonably regular decrease for 
the equilibrium constant of methane with 
an increase in the value of C. A similar 
diagram may be constructed from the 
recorded data for 220°F. However, in this 
instance the methane-propane system does 
not exist in the heterogeneous region and 
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the critical locus intersects the curve for 
the propane-n-pentane system at a value 
of C of about 0.94. 

Values of the equilibrium constant for 
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volatile component in the propane-n- 
pentane system, and this binary system 
delimits the lower pressures of the hetero- 
geneous region. . 
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TEMPERATURE °F 
Fic. 11.—EQUILIBRIUM CONSTANTS FOR COMPONENTS IN METHANE-PROPANE-PENTANE SYSTEM 
FOR THE CASE IN WHICH C EQUALS 0.4. 


propane in the ternary system at a temper- 
ature of 160°F. are indicated in Fig. 9. 
These data indicate a progressive increase 
in the equilibrium constant of this com- 
ponent with an increase in C. The 
behavior of propane in the limiting case 
of zero concentration corresponding to the 
methane-n-pentane system is shown. At 
the lower pressures the influence of the 
ratio C upon the behavior of this system is 
small, but at pressures in excess of 500 lb. 
per sq. in. it becomes of great importance. 
A similar type of behavior is encountered 
at 220°F., except that the equilibrium 
constant for propane is greater than unity 
at pressures below approximately 700 lb. 
per sq. in. for all values of C. This is to be 
anticipated, since propane is the more 


Equilibrium constants for pentane in this 
ternary system are indicated in Fig. 10 


for 160°F. In this diagram the logarithmic 


scale has been employed for the equilibrium 
constant in order to obtain increased 
accuracy of presentation at the lower values 
of K. These data indicate the same general 


trends as were portrayed in the earlier — 


work at 100°F.! The behavior of pentane 
in the propane-v-pentane system and in 
the methane-m-pentane system is shown. 
In order to show the interrelation of these 
equilibrium constants, the product of the 
equilibrium constant and the pressure 
for the case in which the quantity C has a 
value of 0.4 has been depicted for each 
of the components as a function of temper- 
ature in Fig. 11. The information contained 


Pn a I er cat hy OE hee 


R. H. DOURSON, B. H. SAGE AND W. N. LACEY 215 


in Fig. 11 indicates an increase in this 
product with an increase in temperature 
for both propane and -pentane. The value 
first increases, reaches a maximum, and 
then decreases, with an increase in temper- 
ature in the case of methane. The curves 
have been indicated by means of dotted 
lines at temperatures above 220°F., since 
this represents the maximum temperature 
at which the composition of the coexisting 
phases was experimentally investigated. 
The general behavior is similar to that 
found for binary systems, but illustrates 
the influence of the composition of the 
system upon the equilibrium behavior of 
the individual components. 
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Joule-Thomson Coefficients for Two Natural Gases 
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(Los Angeles Meeting, October 1942) 


ABSTRACT 


JouLE-THOMSON coefficients for two natural 
gases were determined at pressures up to 600 |b. 
per sq. in. throughout the temperature interval 
between 70° and 310°F. From these primary 
data and available information relating to the 
isobaric heat capacities of the components at 
infinite volume, the heat capacities of these 
gases were computed throughout the above- 
mentioned range of pressures and tempera- 
tures. The enthalpies of the gases were com- 
puted as a function of state and the results 
compared with values obtained by several 
methods of prediction currently available. 


TABLE 1.—Composition of Gas Samples 


Components Gas A Gas B 
Garbo dioxide tae on eatin 0.00902 | 0.0420 
Methane. ia cov shinee ec wae 0.8255 | 0.8385 
Pthanie Sride.e cette anouicee 0.0901 | 0.0637. 
PrOpaHa: ice Saves Selo sevice Wvnse 010402 1] 020874 
TSO tan F< cpa gaan anne aur ensure 0.0074 | 0.0039 
MEOMPANS heat arto hioe saat icteie oe 0.0126 | 0.0005 
LL BODEMTANE ss l5.c4 cis iv voc tutlalon aa’ 0.0032 | 0.0016 
PP DOMUGIG: cens.< wreleranew Mul, bare ota 0.0022 0.O0II 
Hexanes and Heavier........... 0.0038 | 0.0023 


« Expressed as mol fraction. 


INTRODUCTION 


Experimentally determined Joule-Thom- 
son coefficients for natural gases afford a 
satisfactory means of checking the accuracy 
of prediction of their thermodynamic prop- 
erties from the behavior of the components 
in the pure state and in binary mixtures. 
Relatively small samples of these natural 
gases were available, together with their 
analyses, and the Joule-Thomson coeffi- 

Manuscript received at the office of the Insti- 
tute April 11, 1942. Issued in PETROLEUM 


TECHNOLOGY, September 1942. 


* California Institute of Technology, Pasa- 
dena, California. 


cients were investigated at temperatures 
from 70° to 310°F. throughout as large a 
range of pressures as the quantities of gas 
on hand permitted. 


METHOD AND MATERIALS 


The Joule-Thomson coefficients were de- 
termined by measuring the change in tem- 
perature resulting from the passage of the 
gas through a porous thimble with a known 
pressure difference and under such con- 
ditions that the process was substantially 
isenthalpic. The details of the apparatus 
employed for this purpose have been de- 
scribed.! It is believed that the changes in 
temperature and pressure were ascertained 
with an uncertainty of not more than 
0.3 per cent. However, as a result of devia- 
tions from steady flow, it is probable that 
uncertainties as large as 2 per cent may 
exist in the measured Joule-Thomson 
coefficient. 

The gases utilized in this work were 
taken from high-pressure separators and 
were dried prior to use by passage over 
calcium chloride at pressures in excess of 
300 lb. per sq. in. The gases were subjected 
to the conventional fractionation and 
Orsat analyses. The results are recorded in 
Table 1. The composition is typical of gases 
from such sources, with the possible excep- 
tion of the presence of significant quantities 
of carbon dioxide in each of the samples. 


EXPERIMENTAL RESULTS 


The experimental results obtained for the 
two natural gases are graphically por- 


trayed in Figs. 1 and 2. The experimental 


1 References are at the end of the paper. 
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Fic. 1.—JOULE-THOMSON COEFFICIENT FOR NATURAL GAS A. 


PRESSURE LB. PER SQ. IN. 
Fic. 2.—JouLE-THOMSON COEFFICIENT FOR NATURAL GAS B. 
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points are indicated while the curves are 
based upon values smoothed with respect 
to temperature and pressure. The digres- 
sions of the experimental points from the 
smoothed values are somewhat larger than 
would be anticipated from the precision 
obtained in the establishment of the pri- 
mary variables, but probably this results 


JOULE-THOMSON COEFFICIENTS FOR TWO NATURAL GASES 


isobaric heat capacities at the higher 
pressures. 


dCp _ _ (9uCe [x] 
OP-) pen yim 5 


It is believed that the heat capacities at the 
elevated pressures recorded in Table 2 in- 
volve uncertainties not more than 0.05 per 


TABLE 2.—Joule-Thomson Coefficient and Isobaric Heat Capacity 


Pressure, 


b. pet 
Sq. In. 
Absolute Be Cp 
For Natura Gas A 
to) 0.06802| 0.48545| 0.0549 | 0.5078 | 0.0436 | 0.5328 | 0.0346 | 0.5607 | 0.0273 | 0.5890 
200 0.0697 | 0.5048 | 0.0567 | 0.5242 | 0.0458 | 0.5472 | 0.0364 | 0.5735 | 0.0284 | 0.6004 
400 0.0701 | 0.5250 | 0.0575 | 0.5412 | 0.0464 | 0.5622 | 0.0367 | 0.5873 | 0.0287 | 0.6128 
500 0.0698 | 0.5353 | 0.0575 | 0.5501 | 0.0461 | 0.5700 | 0.0365 | 0.5943 | 0.0286 | 0.6192 


For Naturat Gas B 


@ » expressed as deg. F. per Ib. per sq. in. 
> Cp expressed as B.t.u. per lb. per deg. F. 


from unsteady flow within the apparatus. 
Values of the Joule-Thomson coefficients 
at even values of pressure and temperature 
are recorded in parts of Table 2. It is 
probable that the recorded values do not 
involve uncertainties larger than 2 per cent. 


CALCULATED RESULTS 


The heat capacity of a natural gas at 
infinite volume may be computed from an 
assumption of ideal solution behavior with- 
out added uncertainty. Published data re- 
lating to the heat capacity of methane,” 
ethane,‘” propane,’ n-butane,® isobutane,® 
n-pentane® and carbon dioxide were em- 
ployed to calculate the heat capacities of 
the two natural gases at infinite volume for 
temperatures between 70° and 310°F. These 
values are recorded at zero pressure in parts 
of Table 2. The progressive graphical solu- 
tion of the following partial differential 
equation was utilized to determine the 


cent larger than those associated with the 
data at zero pressure. 

From the Joule-Thomson coefficients and 
the heat capacities recorded in Table 2, the 
enthalpy of each of the gases has been com- 
puted by suitable graphical integration of 
the expression 


t - P 
H= [\Cetat—[ uCedP [a] 


The results of this integration, based upon 
a datum value of zero at 60°F. and infinite 
volume, are recorded in parts of Table 3. 
Methods of correlating the isothermal 
changes in the enthalpy of pure substances 
which are based upon the law of corre- 
sponding states have been proposed.?:!! 
These may be expanded so as to apply to 
multicomponent mixtures by application of 
the pseudocritical concept of Kay.® Such 
methods have been proposed by Brown? 
and have been utilized elsewhere.’ Further- 
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more, the enthalpy of multicomponent 
gaseous hydrocarbon systems has been esti- 
mated’ from the partial enthalpies of the 
components determined from the behavior 
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with temperature at infinite volume used in 
this calculation were based upon the pri- 
mary heat-capacity data utilized earlier in 
this discussion. The enthalpies of the 


TABLE 3.—Comparison of Observed and Calculated Enthalpies 


nnn ee EEEEEEEEEEEE ESE 


For Naturat Gas A 


For Naturat Gas B 


Experi- York and Partial Experi- York and Partial 
oes mental Brown Weber |Enthalpies| mental Brown Weber Eathaloics 
Sq. In., 

Absolute 
70°F. 70°F. 

fo) 4.84 5.0 4.88 4.8 4.9% oe 4.9% 
200 — 2.0 — 0.5 — 2.4 — 2.5 — 1.7 — 0.5 — 1.6 
400 — 9.2 — 8.3 — 9.6 —10.2 — 8.5 — 7.6 — 8.2 
600 —16.7 —16.4 —16.8 —I8.1 —15.6 —15.8 —14.9 

! 
130°F. 130°F. 

ta) 34.6 34.8 34.6 34.6 34.8 35-3 34.8 34.7 
200 28.9 29.0 29.0 30.0 29.3 30.0 29.5 30.2 
400 22.8 23-5 23.3 22.8 23.6 25.3 24.2 2253 
600 16.4 18.6 727 14.9 17.8 20.0 18.9 13.6 

190°F. r90°F, 

° 65.8 66.5 65.8 65.8 66.0 67.4 66.0 65.9 
200 61.0 60.8 61.0 61.6 61.5 62.2 61.7 61.8 
400 55-8 57-3 56.4 56.1 56.8 58.3 57-2 55-4 
600 50.6 52.5 51.8 Sune 52.2 53-5 Baa 50.0 

250°F. 250°F. 

° 98.6 99.0 98.6 98.6 98.8 100.3 98.8 98.8 
200 94.6 93-4 94.6 95-3 95.0 95-4 95-1 95.7 
400 90.3 90.3 90.8 g1I.1I O1.2 OI.1I O1.4 90.9 
600 86.0 85.4 87.0 87.1 87.3 87.6 87.8 86.8 

310°F. 310°F 
a | 

° 133-1 133.0 EGS <2 134.7 
200 1290.8 128.0 130.1 129.7 
400 126.3 125.0 127.0 TATA 
600 122.8 121.2 123.8 124.7 


cEnthalpies expressed as B.t.u. per, tb. and based upon a datum of zero at 60°F. and infinite volume. 
Enthalpies at infinite volume are based upon experimental heat capacities for the components. 


of binary hydrocarbon mixtures. Values for 
the enthalpy of these two natural gases 
calculated from the values presented by 
Brown? are recorded in parts of Table 3. 
In addition, isothermal changes in enthalpy 
were predicted from the correlation of York 
and Weber!! by the use of the pseudocritical 
concept. The isobaric changes in enthalpy 


natural gases have also been calculated 
from such of the partial enthalpies of the 
components as are at present available.’ In 
general, the agreement between the several 
- yalues is within approximately 3 B.t.u. per 
pound. However, the partial enthalpy ap- 
proach apparently yields. better values of 
the enthalpy with respect to temperature 
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at low pressures than are obtained from 
the more generalized approach. These com- 
parisons indicate that at pressures below 
600 lb. per sq. in. the methods of prediction 
currently available may be employed with 
some confidence. The presence of significant 
quantities of carbon dioxide in natural 
gas B rendered the application of partial 
enthalpy concept somewhat less certain 
than it would be if this gas were not present. 
This added uncertainty results from a lack 
of information concerning the partial en- 
thalpy of carbon dioxide. 
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NOMENCLATURE 


Cp, isobaric heat capacity, B.t.u. per 
pound per degree F. 
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Cp*, isobaric heat capacity at infinite vol- 
ume, B.t.u. per pound per degree F. 

H, enthalpy, B.t.u. per pound. 

T, thermodynamic temperature, deg. R. 
(deg. F. abs.). 

t, Temperature, deg. F. 

ut, Joule-Thomson coefficient, deg. F. per 
pound per square inch. 
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The Nature of Hastings Drilling Mud by Supercentrifuge and 
X-ray Analysis 


By GrorcE H. FANCHER* AND S. C. OLIPHANTT 


ABSTRACT 


Two samples of drilling mud from ‘the 
Hastings oil field, Texas, were tested, and the 
solids in each were separated into small frac- 
tions of a limited range in particle size. The 
mineral composition of each fraction by X-ray 
analysis is reported, and the results are inter- 
preted in relation to other measured quantities, 
such as the physical properties of the original 
samples and the density of the various frac- 
tions. It was found that only 7 to 8 per cent by 
weight of the solids was of colloidal dimensions 
and that neither of the samples contained 
montmorillonite but did contain illite. Con- 
siderable calcite was also found. These data 
should be useful to the geologist interested in 
the origin and history of sedimentary strata as 
well as to the petroleum engineer. 


INTRODUCTION 
The questions, What is good drilling 
mud? What constitutes bad drilling mud? 
are pertinent, because the proper use and 
control of drilling fluids has been a factor 


_ of great importance in the successful drill- 


ing and completion of oil wells since the 
days of Captain Lucas. Adequate. control of 
the characteristics of drilling fluids has 


assumed greater significance comparatively 


recently because of the problems introduced 
by caving formations in deep wells, costly 
blowouts and impressive mud bills. Much is 
known about the solution of some of the 
problems but, despite extensive research 
directed toward a better understanding of 
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the physical and chemical properties of clay 
suspensions, it is difficult to define precisely 
a drilling mud, and much more difficult to 
say what constitutes a good mud. 

It is generally believed that the smaller 
particles of a drilling mud greatly affect its 
physical properties. In fact, it is customary 
to blame the colloids in a mud for nearly 
everything that goes amiss, because col- 
loidal properties have effects out of all 
usual proportion on viscosity, filtration rate 
and reaction to electrolytes. It is germane 
to know whether drilling’ muds possess 
colloids and if so, the quantity and kind. 


SouURCE OF SAMPLES 


Two drilling muds from’ the Hastings oil 
field, Brazoria County, Texas, were selected 
because it is generally agreed that in this oil 
field good natural muds made solely from 
formations penetrated by the drill can be 
used until the well is nearly ready for 
completion. Customary drilling procedure 
in this field is to spud in with water, set a 
protective string of pipe, drill to 2500 ft. 
and set the surface casing. Drilling is con- 
tinued to ssoo ft. with no treatment of the 
drilling fluid other than addition of water to 


TABLE 1.—General Geologic Log, Hastings 
Oil Field, Texas 


a 


Depth, Ft. 
Zone 
From To 
aap tee eo ete ae 

4,800 5,200 Basal Miocene (Big Sand) 
5,200 5,300 Top of Oligocene s ale 
5,300 5,050 Discorbis restricted (Meyer) 
5,650 Heterostegina 


« Bxact depth subject to position on structure. 
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maintain the concentration of solids and 
the viscosity at adequately low values. The 
mud begins to thicken below 5500 ft., and 
only slight chemical treatment is necessary 
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The measurements of the viscosity and 
filtration rate of the samples in the field do 
not agree with those measured in the 
laboratory, but the latter were taken sev- 


TABLE 2.—Characteristics of Untreated Hastings Mud 


Curkeet Mud 


Edwards Mud 


Property 


Field Laboratory Field Laboratory? 

Dater. Se eSan Ske oles wid erotewse toe tiauavele otone alelevnrttg 10/26/39 10/30/40 
Depth, ft... .cegc cence cedatversccvcererce sis 5,700 
Density, Ib. per gal... 2... 2s s cess ce necccsssegees 9.8 9.8 
Filtration rate, c.c. per 30 min.. Pern Po eer 22.8 18.3 
WASCOSIty! CA. Pile), SOC ncteats aciterecny snorene xe eleen cate 60 39 
Viscosity (Stormer), centipoises A 14.5 

alta acta cc oieanathie ORIG en BIE eke titan eile oe RTCREETE .9 
an Gehieedas), PEPICEND che. ot et ae tens ieiatanrion. 0.12 
Solids; Wwtsipeér Cents; tease isrernate cre eran cic nielnslsleteteeetine 23.0 


@ Mud stirred (electrically driven stirrer) to minimum viscosity. 


TABLE 3.—Procedure Index for Fractionation of Edwards Mud 


Particle Diameter, Microns 


Method of Separation and Classification 


ic da ; oe According to Particle Size 
Maximum Minimum 
I-II Original mud diluted to 2 per cent solids and allowed to stand 
one hour, after which time settlings were removed, dried, and 
classified with U. S. Standard screens. 
A Material that passed through 325- 
mesh screen 
11-25 B Material from above remaining sus- | Classification by Stokes’ 
pension after 12-hr. settling law using a submerged 
C Material from above remaining sus-| weighing pan 
pension after 75-hr. settling i 
Supercentrifuge 
Centrifuge Used Speed of Bowl Rate of Feed 
A : of Suspension, 
Inches Diameter R.P.M, C.C. per Min. 
26 1,700 
27 1,050 
28 350 
29 800 
30 300 
31 210 


to keep the viscosity low enough for good 
circulation. 

- The general geological type log for this 
field is presented in Table r. 

The characteristics of the samples of mud 
(so gal. of each mud) that were obtained 
from Hastings prior to the addition of treat- 
ing chemicals for the study of distribution 
of particle size are listed in Table 2. 


50 


eral months later and the difference may be 
due to the more vigorous stirring with the 


electric stirrer in the laboratory and to 


the increased hydration of particles. The 
Edwards mud represents the total accumu- 
lation in the drilling fluid from the grass 
roots to the basal Miocene, the Curkeet 
mud from the grass roots into the Oligocene 
shale. It is to be noticed that although the 


& 
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percentage of solids differs appreciably in 
the two samples, the densities are the same. 


TREATMENT OF SAMPLES IN THE 
LABORATORY 


After thorough mixing the muds were 
separated according to the schemes indi- 


,325 mesh screen 
¥ material wet 


Suspension 


inoven Setof 
original ead eh standard FRACTION 7 
rifling original mudailurea : alluked to Sgal. and pores Aa 
toSaallons with | ouspension seq 
mud Wagallonswath | re mesh | Mowed tostanalhr — s2smesh(a4ye) 525 mesh 
es Dry solids 
—<— 
’ Suspension 
10gal 


ey. Luk and pes] Sediment 
stirred well then ; i 
Sedimentdiliuted 
gllowed to stand tp Saal shrredand 
vA allowed to stand 
: for 20 hours 
Particles below 50m 
flocculated wihHCL Suspension Suspension 
Jelly ca 
(8% solids) | 


Fic. 


cated by Table 3 and Fig. 1. The three 
methods of screen classification, sedimenta- 
tion and centrifuging were employed to 
eliminate successively smaller particles in 
fractions. Standard Tyler-series screens 
were used for the larger particles (larger 
than 44 microns), the sedimentation method 
of Odem? and Tickell’® for smaller particles 
(44 to 1.0 microns), and the Sharples super- 
centrifuge method of Hauser and Reed’ and 
Norton and Speil* for the smallest particles. 


The Sharples centrifuge was calibrated 


9 References are at the end of the paper. 


material betwee: 
44u and /, 


AND S. C. OLIPHANT 22/3 
and controlled by the method recently 
described by Fancher, Oliphant and Hous- 
siere. A material balance was kept, which 
showed 11.72 per cent loss of solids for the 
Edwards mud and 12.00 per cent loss for 
the Curkeet mud. The experimental error is 
large but it represents the unavoidable 


Yh, 
Solids alried 


Material redispersedl 
forsettling analysis 
FRACTION 2 


All remouning 
suspension 


——. 


Susperisiorn Ousperision Y 


Small centrifuge at | smalloentrituge at Wate 
so00ram Suspension EA ee Large centrifuge at large centrifuge af large centrifuge at 
flowing at 200c.c. flowing at 000c.c. | | 1g000rp.m.Suspension, 10000 rp.m.Sus ennsion 6300r Hy Se ‘a, 
per min Liner changeal| Per min Liner changed Flowing at475c.c. | — flowing at /900c.c. at ecu Bane 
each 7p gallons each 71 gallons er min, Liner per min. Liner ik +1900 y ra 

changed each changed each Clieh aie? ile 
FRACTION 5 FACTION 4 |\ 72 gallons _, [FRACTION S|, S gallons BO nee 
50-50m CO LAUT) a Lyo-500 trys of the vertical rotating 
bowl. Liner changed 
each pd oie 
passed through 


I.—SCHEME OF SEPARATION AND FLOWSHEET OF FRACTIONS FOR CURKEET MUD. 


accumulative effect of the large number of 
transfers that were made of the materials. 
It has been assumed that the loss is con- 
stant for each fraction and the total loss has 
been distributed by multiplying the per- 
centage of each fraction found by an ap- 
propriate factor (1.133 for Edwards mud). 

Perhaps the only significant details 
regarding the tedious fractionation that 
need be mentioned are the necessity to 
disperse agglomerated particles, the pre- 
vention of reagglomeration, the necessity 
to work with great dilutions and the re- 
running of tailings until separation of the 


224 


desired size fraction is achieved. For 
example, 2.448 grams of sodium hexameta- 
phosphate were added to a suspension of 
312 grams of solids in to gal. of distilled 
water to separate agglomerated particles, 


THE NATURE OF HASTINGS DRILLING MUD 


the size calculated from the conditions of 
separation and the size measured by direct 
examination with the slit-ultramicroscope 
is good. Fewer fractions of greater range of 
particle size were prepared from the Cur- 


keet mud because it was desired to have 
larger fractions available for recombination 
for further study. Fifty per cent of the total 
amount of solids in these muds was made up 
of particles smaller than 5 microns in 
diameter. These same data are portrayed in 
Figs. 2 and 3. The curves have been drawn 
through points of maximum diameter for 
each fraction, so that the ordinate could be 


followed by 0.3 gram of Daxad (a salt of a 
sulphonated petroleum ester) to develop a 
protective layer of ions around each 
particle and prevent further agglomeration. 


PARTICLE-SIZE COMPOSITION OF THE 
Mups 


The results of the fractionation are given 
in Tables 4 and 5. The agreement between 


TABLE 4.—Fractions Prepared from Edwards’ Mud 


Percentage of 


Oxiginal Solids Mineral Composition,¢ 


Particle Diameter, Microns Par Cant of Rack Praction 


(Corrected)¢ 
wor Density 
Frac- |Standard of 
tion | Screen |  Calculateds Sample, 
No. Size Grams 
Observed,’} Each | Cumu- | per C.c.| Q... Cal- | Feld-| fhite 
Maxi- Mini- Average | Fraction| lative : Silica | cite spar 
mum mum 
32 0.055 0.025 1.0557 1.0557] 2.452 100 
31 0.090 0.055 0.087 0.6431 1.6988] 2.479 100 
30 0.150 0.090 0.150 0.5658 2.2646] 2.533 100 
29 0.216 0.150 0.1905 0.385 2.6496 5 5 90 
28 0,366 0.216 0. 166¢ 2.340 4.9806 15 5 90 
27 0.480 0, 366 0. 300° 1.730 6.7196] 2.533 15 10 75 
26 3.0 0.480 0.680 36.755 43.4746] 2.555 35 40 45 
25 r 1.892 45.3666 
24 2 I 4.385 |. 49.7516) 2.506 
23 3 2 2.265 52.0166 
22 4 3 Era 53.1866 
21 5 4 0.8573 | 54.0439 
20 6 5 I.2511r | 55.2050 
19 7 6 0.8516 | 56.1466] 2.657 
18 8 ri 1.2006 | 57.3562 
17 10 8 T.00908 | 58.3660 
16 20 10 3.8751 | 62.2411 
15 30 20 2.5556 | 64.7967| 2.646 
I4 40 30 2.367 67.1637 
13 50 40 0.6005 | 67.7732 
12 50 1.087 68.8602 
It 325 53 44 50 2.028 70.8882] 2.635 80 10 Io 
10 270 74 53 59 2.674 73.5622| 2.628 75 10 15 
9 200 88 74 63 2.759 76.3212| 2.623 80-85} S-1o 10 
8 170 125 88 87 9.370 85.6012] 2.627 85-90 5 5-10 
7 120 149 125 117 5.699 91.3902] 2.627 90 5 5 
6 100 177 149 145 I.906 93.2062] 2.628 90 5 5 
5 80 250 177 171 4.195 97.4912] 2.637 90 5 5 
4 60 350 250 264 1.556 09.0412] 2.630 85-90] 5-10 5 
3 45 840 350 0.8441 | 90.8851] 2.622 65 25-30 5—-10/ 
2 20 1,190 840 0.0455 | 99.9308 35 40 25f 
I 16 1,190 0.0697 |100 20 65 I5sf 


_ @Fractions r to 11, inclusive, obtained by screening. Fractions 12 to 25, inclusive, obtained by sedimenta- 
tion. Fractions 26 to 32, inclusive, obtained by centrifuging. 
b Microscopic observations. : P : 
¢ Corrected for a total loss during experimentation of 11.72 per cent in total solids, distributed equitably. 


REL EL AR Ral ee 
100 — I1.72 ain 
@ By X-ray analysis. : 
MY Average particle size observed smaller than calculated minimum, possibly due to peptization of coagulated 
systems. : ; 
a, Dpoareney, some large flakes of clay which were not dispersed. Due to imperfect technique. Should be 
ignored. 


Correction factor = 


heal at a ca gan 


ay al etl ie pms tte, ome 
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read as the total percentage smaller than 
the corresponding diameter. Both curves 
show two distinct changes in the amount of 
material lying between definite particle 
sizes, and consequently the frequency 
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relative abundance of particles between 0.5 
and to microns diameter is noticeable for 
the Curkeet mud. 

In reference to the particle-size distri- 
bution of the two muds, Tables 1 and 2 


TABLE 5.—Fractions Prepared from Curkeet Mud 


Particle Diameter, 


Microns, Calcu- Percentage of 


Uses Original Solids 
Frac- |Standard ove 
og Screen 

Ds Size : 
Maxi- Mini- Each Cumu- 
mum mum | Fraction| lative 
23 0.05 0.001 0.504 0.504 
22 0.135 0.05 0.407 0.912 
2I 0.25 0.135 2.64 3.552 
20 0.5 0.25 3.54 7,002 
19 0.8 0.5 3.295 | 10.387 
18 I 0.8 10.92 21.307 
17 2 I 18.05 39.357 
16 4 2 10.00 49.357 
15 6 4 5.03 | 54.387 
14 8 6 2.305 | 50.692 
13 10 8 Dav 58.402 
12 20 Io 6.84 65.242 
ei 40 20 4.13 69.372 
ro 44 40 0.747 | 70.119 
9 325 53 44 1.23 71.349 
8 270 65 53 0.085 | 71.434 
7 230 74 65 2.98 | 74.414 
6 200 125 74 4.73 79.144 
5 120 149 125 3.603 | 82.837 
4 100 177 I49 0.462 | 83.299 
3 80 250 177 3.022 | 86.321 
2 60° |350 250 0.690 | 87.0II 
I 45 350 0.993 | 88.004 


Percentage of 


{ Mineral Composition,? 
Solids Corrected* 


Per Cent of Each Fraction 


Each Cumu- “4: : Feld- d 
Fraction| lative Silica | Calcite epar Tllite 
0.581 0.581 
0.462 1.043 
3.00 4.043 
4.023 8.066 
3.744 |  Ir.85 
12.408 | 24.218 
20.510 | 44.728 
II.363 | 56.001 
5.715 | 61.806 
2.619 | 64.425 
1.943 | 66.368 
7.772 | 74.140 
4.693 | 78.833 
0.849 | 79.682 
1.397 | 81.079 
0.096 | 81.175 
3.386 | 84.561 
5.375 | 89.936 75 
4.193 | 94.129 100 
0.525 | 94.654 100 
3.434 | 98.088 25 10 65 
0.784 | 98.872 35 20 5 40 
1.128 |100.0 80 5 5 Io 


« Corrected for a total loss during experimentation of 12.0 per cent in total solids distributed equitably. 


100 — 88 
——_—— I 
100 — 12 mr 
b By X-ray analysis. 


Correction factor = = 1.136. 


curves of Figs. 4 and 5 have been prepared 
by determining the change in accumulative 
percentage (AP) with respect to the change 
in diameter (AD) and plotting the product 


AP 
of this function () multiplied by 


-(2.3D) against (logio D). This method of 


plotting results in a frequency curve on 
semilog paper, which not only shows the 
distribution of the various sizes of particles 
but also makes it possible to integrate the 
curves with the production of a linear ogive. 
In other words, the area between any two 
ordinates beneath the curve indicates the 
amount of material for the size range. The 
change in percentages with respect to 
diameter is constant for particles between 
2 and 20 microns for Edwards mud. The 


indicate that the Curkeet mud contains 
accumulations from soo ft. of Oligocene 
shales that are not present in the Edwards 
mud. Other things being equal, since the 
Basal Miocene is sandstone and shale and 
the Upper Oligocene is shale, it would seem 
logical to expect the Edwards mud, ob- 
tained while drilling in the Miocene, to 
contain more sand and less shale than the 
Curkeet mud, which was obtained while 
drilling in the Oligocene. The Curkeet mud © 
should contain some sand from the Big 
Sand section, although the relative amount 
would be reduced because of the dispersion 
of Oligocene shale. Table 6 aids in’ the 
demonstration of these facts.! 

These data also are well illustrated by the 


distribution curves in Figs. 4 and 5, and 
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definitely prove Curkeet mud to contain because of the presence of more fine- 
less sand and much more shale than grained shale and the relative absence of a 
Edwards mud. Curkeet mud had a higher large amount of sand. The salt content 
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viscosity because of the greater concentra- (Table 2) of the two muds could not be a 
. . * . . . « . 
tion of particles just larger than one micron great influencing factor in determining 
in diameter, and a lower filtration rate differences in the physical properties of the 
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Fic. 5.—DISTRIBUTION OF PARTICLES IN CURKEET MUD. 
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two muds because the salt contents of the 
muds were similar. 

Gates‘ recently studied the distribution 
of solids in a California drilling mud and 


so en 


EDWARDS MUD 


THE NATURE OF HASTINGS DRILLING MUD 


Burke! analyzed four California clays, 
determining the distribution of particles 
between 10 and 1 microns in diameter, 
with the results shown in Table 7. 


CUMULATIVE PERCENT (P) 
$ 


2 


4 


EQUIVALENT PARTICLE DIAMETER (D) ~ M/CRONS . 


‘ . 3s & 
EQUIVALENT PARTICLE DIAMETER 


Fic. 6.—DISTRIBUTION OF MINERALS ACCORDING TO PARTICLE SIZE IN EDWARDS MUD. 


6 86 / 2 


found that 25 per cent was larger than 44 
microns (325 mesh) in diameter, which 
agrees fairly well with Hastings mud. 
However, Gates found 25 per cent of the 
material to be between 44 and 6 microns 


TABLE 6.—Solids in Mud 


Range in Diameter of 


Particles, Microns Percentage of Total Solids 


From To Edwards Curkeet 
1,000 44 31 20 
44 I 45 55 
23 5 17 7 
0.5 7 8 


(18 per cent for Curkeet mud and 12 per 
cent for Edwards mud) and an abundance 
of particles between 6 and 1 micron in 
diameter, and only 2 per cent smaller than 
one micron (Hastings mud 17 per cent). 


3 4 


6 8 10 


20 3040 60 802 8 
— MICRONS . 


Dunn? has investigated samples of the 
Miocene and Oligocene shales and found 
both to have the same amount of colloidal 
material for the sizes of particles studied, a 


result in harmony with the fact that Ed-_ 


TABLE 7.—Composition of California Clays 


Percentage of Solids 


Source of Clay 


Below 1.0 | Above 10.0 
Micron Microns 
Wettieman) Buus vapiitieeeis ° 90 
Lorry Bends. {ip ales ee 5 te) 50 
Frazier Mountain........ 30 90 
Wilmington slush........ 70 2 


wards mud and Curkeet muds have the 
same amounts of colloidal material. 

It should be realized that the distribution 
of particle size found by laboratory meth- 
ods may not be an exact indication of the 
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situation existing in drilling mud in the 
well. The mud in the well may contain 
many agglomerations of smaller particles. 
Grimm? says: ‘This study of a bentonite 
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tory at Midland, Mich.), provided the 
data presented in Fig. 7 andin Tables 4 and 
s. The experimental error in X-ray analysis 
is between 5 and ro per cent. These data 
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DENSITY — GRAMS PER CUBIC CENTIMETER 
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Fic. 7.—DENSITY OF VARIOUS PARTICLES IN EDWARDS MUD. 


from Louisiana showed it to be composed of 
montmorillonite in particles that ranged up 
to 100 microns diameter. This clay is easily 
dispersed by simple agitation in water, so 
that all of it shows particles of 1 or less than 
0.1 microns. Clearly, in making mechanical 
analysis of clays the measurement made 
represents the degree of disaggregation and 
frequently nothing else.” 


‘MINERAL COMPOSITION 


The distribution of minerals in many of 
the fractions, as determined by the method 
of Hanawalt® through the courtesy of the 
Dow Chemical Co. (in its Research Labora- 


TABLE 8. 


may be compared with the analysis of the 
total solids in the original muds, by the 
same method shown in Table 8, and agree 
fairly well with the cumulative percentages 
found for each fraction (Tables 4 and ie 

According to Fig. 7, if the sand (defined 
by particle size alone) in the muds were 
eliminated, the greater part of the silica 
and feldspar would be eliminated from the 
mud. Comparison of the data in Table 8 
shows that Edwards mud has a greater 
percentage of silica and feldspar and a 
smaller amount of illite and calcite than 
Curkeet mud. Neither mud _ contains 
montmorillonite. 


—Mineral Composition of Original Mud Solids by X-ray Analysis 


Percentage by 


Weight 
Mineral Formula _—$———_—_—_—__—— 
Edwards| Curkeet 
Mud Mud 

oe be ee 
CHEE) Je igs AS 0 CCC iO DUI aaa SiOz - 55 30 
ote Pena oe Ob 0 Che oan Osteo ae Ob Al a eB ae 
FPeldspar..:.--ceeeces seen a, 1308 : 
illite. Se ron ote sae hae (OH)4 Ky(Als, Fes, Mes, Mgs) (Sie-yAly) O20 25 50 
Montmorillonite.......+---++++° (OH)nAlsSisO20 Co) 0 
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These results are confirmed independ- 
ently for Edwards mud by a measurement 
of the density of each fraction by a pycno- 
metric method involving the use of water 


Ad Aad, 


60 
+ si 
o€ 40. + 2(0M) 
x 4Al 
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Fic. 8.—CRYSTAL LATTICE PATTERNS OF CLAY 
MINERALS ACCORDING TO GRIMM. 


plus a surface-tension reducer for the 
larger particles and kerosene for the smaller 
particles. Fig. 7 shows that the larger 
particles ranged in density from 2.62 to 
2.63 grams per cubic centimeter, whereas 
the particles 10 microns in diameter had a 
density of 2.65 grams per c.c. and particles 
smaller than 1o microns in diameter de- 
creased uniformly to 2.45 grams per c.c. 
for the smallest particles tested. The bulk 
of the particles had a density of 2.6 grams 
per c.c. or greater. Table 9 shows the 
density of the minerals that are found in 
this mud as recorded in the literature. 


TABLE 9.—Density of Minerals 


Density, GRAMS 


MINERAL PER C.c. 

Gilicd., (iesnre <2 oP 216 

Calcite ck ise uo elec ero + 2.60-2.72 

Peldspart.. ica acu sameeren 2.54-2.70 
IGG pati ine elcae t S 2.45 
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A decrease in density with particle size 
would seem to correspond to a decrease in 
calcite, silica and feldspar and an increase 
in illite. The density of the last fraction is 
2.45 grams per c.c., which is that reported 
for illite. The X-ray work shows that the 
particles below o.2 microns in diameter are 
composed chiefly of illite. The decrease in 
density with decreasing particle size is 
caused, therefore, by a change in minerals. 
It is clear, then, why the density of the 
unfractionated Curkeet mud with a greater 
percentage of solids was equal to that of 
the unfractionated Edwards mud (Table 2) 
rather than greater. Curkeet mud has a 
greater amount of smaller particles, and 
these smaller particles are minerals of 
lesser density. Silica particles are distrib- 
uted over a wide range of particle sizes in 
these muds but are more abundant in 
larger size. Feldspar is found only among 
the larger particles. 


SIGNIFICANCE OF DATA 


The source of the samples must be con- 
sidered in an interpretation of these data. 
Edwards mud is rich in silica and feldspar 
because the sample was obtained while the 
well was drilling in sand beds. Curkeet 
mud contains less sand (particles larger 
than 444 in diameter) and consequently 
less silica and feldspar. Edwards mud has 


the higher proportion of calcite (Tables 4 . 


and 5) among the particles 2 microns in 
diameter. However, Curkeet mud has the 
greater amount of particles of this size. 
Consequently, the greater quantity of 
calcite actually found in Curkeet mud is in 
harmony with all the facts. The large 
amount of illite found in Curkeet mud is 
due, no doubt, to the Oligocene shales, 
which have been dispersed and which had 
not been penetrated in the Edwards well at 
the time the sample was obtained. Dunn? 
found the Oligocene shale to contain a 
mineral similar to, but different from, 
montmorillonite and it is suggested that 
this mineral is illite. 
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The high calcite content of these muds, as 
well as the wide distribution among parti- 
cles from 1 to 4o microns in diameter, is 
interesting. Calcite is more abundant 
among the particles of 2 microns diameter. 
It is believed that few geologists or engi- 
neers concerned with Gulf Coastal forma- 
tions have realized the quantity of calcite 
present in the formations. It is suggested 
that the calcite comes from thin lime 
streaks, since careful examination of drill 
logs and other well logs reveals the occur- 
rence of lime streaks. Another possible 
explanation is precipitation of calcite from 
solution while drilling. 

The presence of illite and absence of 


~ montmorillonite deserves further comment. 


Montmorillonite is a common constituent 


_ of argillaceous deposits in Texas and illite 


is known to occur in many formations. The 
clay minerals may be divided into four 


- groups; namely, kaolinite, montmorillonite, 


 jllite (potash-bearing) and miscellaneous. 


All represent various stages of decomposi- 


- tion and alteration of sedimentary minerals. 


_ The 


kaolinite minerals, according to 
Twenhofel,! result from extensive leaching. 


 Potash-bearing minerals resist leaching; 


consequently the result of very extensive 


leaching may be illite. The differences 


~~ Oe ae 


: 
: 
4 


between illite and montmorillonite are 
significant and such as to merit attention. 
Fig. 8 shows a schematic drawing of the 


lattice patterns of the two minerals. 


Montmorillonite has a wider crystal and 


has no potassium between lattice layers. © 


Grimm® has discussed these matters in 
detail. 

Montmorillonite, while structurally simi- 
Jar to illite, has a greater surface area, 
absorbs more water, has a higher drying 
and shrinking value and a higher base- 
exchange capacity. Illite can absorb some 
water but usually swells very little because 
of the guardian potassium within the 
crystal lattice. The flakes of illite are larger 
than those of montmorillonite and therefore 
fewer are present per unit volume of clay. 
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As a consequence, the plasticity of illite is 
much less than that of montmorillonite 
and so are the base-exchange properties. 
Illite appears to occur in most shales and 
exists as an intermediate in the eventual 
formation of kaolinite. 

In view of the differences between illite 
and montmorillonite, it is possible that a 
mud containing colloidal material that is 
principally illite could very well have 
characteristics different from those of the 
mud containing montmorillonite. It is 
possible also that montmorillonite may 
change to illite in the presence of potassium 
ion, and, furthermore, it is probable that 
the reaction is not appreciably reversible. 
These facts may have to be kept in mind in 
studying the susceptibility of a mud to 
chemical treatment. Likewise, those inter- 
ested in the origin of sediments and effects 
of subsequent geologic history on the pres- 
ent-day properties of particular sediments 
may find these results useful and significant. 
For example, in post-depositional changes 
in sediments, montmorillonite, in the 
presence of available potash salts, could be 
converted to illite. Possibly the conversion 
would not occur in fresh-water sediments 
but would in saline deposits because of the 
effect of pH on the process. It is known that 
the montmorillonite type of minerals is 
rarely dominant in geologically ancient 
sediments, except in bentonites, and these 
may have an entirely different origin. Illite 
is a prime constituent of many argillaceous 
sediments and undergoes alteration in any 
weathering process; therefore it is entirely 
within the bounds of reason and probability 
to suspect that the montmorillonite to illite 
conversion is a frequent one in sediments 
and that much illite is formed subsequent 
to deposition of the sediment. 


SUMMARY 


Two samples of a good natural drilling 
mud from the Hastings oil field were 
separated into fractions containing particles 
of a definite and restricted range in size. 
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The density, mineral composition and per- 
centage relation of each fraction to the 
original sample were determined. It was 
found that only from 7 to 8 per cent by 
weight of the solids in the drilling muds was 
within generally accepted colloidal dimen- 
sions (0.5 micron equivalent diameter or 
less), although the amount of material 
between 0.5 and 1.0 micron was the same 
for each mud. The different distribution of 
particle size and density accounts for 
difference in percentage of total solids. 
The viscosity of Curkeet mud is higher 
than Edwards because of the higher con- 
centration of solids and the greater number 
of shale particles slightly larger than one 
micron in diameter. Curkeet mud is lower 
in filtration rate because of the greater 
amount of shale and absence of sand. In 
view of the relatively small amount of 
material of colloidal dimensions found in 
these muds, it is suggested that the material 
larger than the colloidal range is quite as 
important as the colloids in determining the 
properties of mud and susceptibility to 
chemical treatment. Extensive leaching of 
the deposits forming this mud is suggested 
because of the occurrence of illite. The size 
and distribution of size, as well as the 
mineralogical constitution of sediments, 
should enable the sedimentary specialist to 
better understand the origin and history of 
a particular formation. It is realized that 
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these findings are suggestive rather than 
conclusive and that much more work of 
similar character must be done before 
a good drilling mud can be defined in terms 
of particle size and mineral composition. 
Some results obtained in recombining the 
fractions that have been prepared in this 
work will be reported in a future paper. 


ACKNOWLEDGMENT 


Grateful acknowledgment is made to the 
Stanolind Oil and Gas Co. for aid in sup- 
porting the Research Fellowship that made 
possible this study. 


REFERENCES 


Lan) 


53-61. 
. T. H. Dunn: Stanolind Oil and Gas Co., 


N 


. W. H. Burke: Trans. A.I.M.E. (1935) 114, 


Special Report on Clays and Native © 


Shale Samples (1939). 

. G. H. Fancher, S. C. Oliphant and C. R. 
Houssiere, Jr.: A.I.M.E. Tech. Pub. 1530 
(Petr. Tech., Nov. 1942). 

G. L. Gates: U. S. Bur. Mines R. I. 3549 
(1941). : 

5. R. E. Grimm: Properties of Clay. Ill. State 
Geol. Survey Circ. 49 (1939). 

6. J. D. Hanawalt, H. W. Rinn, and L. K. 
Frevel: Ind. and Eng. Chem., Anal. Ed. 
(1938) 10, 457-512 

7. E. A. Hauser and CG: E. Reed: Jul. Phys. 
ho (1936) 40, I169-11I8I; 41, 921 

1937) 
Soe pele Norton and S. J. Speil: Jnl. Amer. 
Ceramic Soc. (1938) 21, 368-370. 

9. S. Odem: Soil Science (191s) 19, I-36. 

1o. F. G. Tickell: The Examination of Frag- 
mental Rocks. Stanford Univ. Press, 
California. 1931. 

tr. W. H. Twenhofel: Principles of Sedimen- 
tation, 296-297. New York, 1939. Mc- 
Graw-Hill Book Co. 


w 


= 


Response of a Gulf Coast Drilling Mud to Chemicals, 
Temperature and Heat-treatment 


By Grorce FaNcHer,* AND Rosert L. Warrinc,} STUDENT ASSOCIATE A.I.M.E. 


(Austin Meeting, October 1942) 


ABSTRACT 


A ryercat drilling mud from the Hastings 
oil field, Brazoria County, Texas, containing 
only 8 per cent (dry basis) of material of col- 
loidal dimensions, which is largely illite, was 


concentrated to a density of 10.2 lb. per gal. 


and used in this study. The effects of water 
dilution, treatment with complex polyphos- 


- phates, temperature and the time of heating 


upon the rheological properties of the mud 
were investigated. It was found that water 
plays an important part in chemical treatment 
and that sodium acid pyrophosphate and 
sodium tripolyphosphate were more efficient 
than other complex polyphosphates for chem- 
ical treatment. Muds treated with either of 
these chemicals manifested maximum reduc- 
tion in viscosity and minimum filtration rates 
at low concentrations. Furthermore, mud 
treated to minimum viscosity with either of 
these two chemicals was virtually unaffected 
by heat-treatment. 


INTRODUCTION 


The drilling of deep wells is dependent 
upon the use of drilling mud, and problems 
frequently arise concerning the effects on 


mud of temperature, prolonged heating — 


and aging. The use of chemicals to control 
the rheological properties of mud is a well- 
established practice. Salts of weak organic 
acids such as sodium tannate or gallate 
were used at first until the complex 
phosphates of sodium were found to be 
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more efficient. Consequently, it seemed 
important to investigate the reaction of a 
mud to chemical treatment with phos- 
phates, temperature, heat-treatment and 
aging, particularly since previous work in 
the laboratory at the University of Texas 
had provided the particle-size distribution 
and mineral composition of Hastings mud. 


PROPERTIES OF Mup USED IN EXPERIMENTS 


A large sample of the mud from a drilling 
well in the Hastings field, Brazoria County, 
Texas, was obtained directly from the 
circulatory system. Some of the general 
physical characteristics of the mud and 
other data are presented in Table 1. 


TABLE 1.—General Properties of Hastings 
Drilling Mud 


Alex- Cur- 
ander keet 
Well Well 
Depth when sample was taken, ft..| 5720 5700 
Weight, lb. per gal.......---++-+- 9.5 9.8 
Viscosity, sec. A.P.I.......-+++++> 47 60 
Viscosity, Stormer, grams......--- 80 
Viscosity, centipoises.....---+-+--++- 13 
Filtration rate, c.c. per 30 min.*... 19.6 22.8 
Salt content (Glories): percent...| 0.13 0.12 
DH apo svete els 8.9 8.9 


Se 
a Standard Test, A.P.I. Tentative Code No. 29. 


The Alexander mud was used for the experi- 
mental work. Comparison with Curkeet 
mud-indicates a considerably greater dilu- 
tion but otherwise suggests similarity. aie 
mineral composition and particle-size dis- 
tribution of Curkeet mud (Table 2) are 
available (Fancher and Oliphant®). It is 
suggested that Alexander mud would have 
a similar composition. 


5 References are at the end of the paper. 
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TABLE 2.—Composition of Curkeet Mud 


Per- : . Per- 
. Particle Diame- 
Mineral cent- : cent- 
age ter, Microns age 
Se RT OUI L 30 |!1000 — 44 20 
Calcite ss siterecerctee 20 44-1 55 
Heldanar.. dvieiesters te) I — 0.50 17 
Tite Siw es ees 50 |lo.50 — Molecular 8 
Montmorillonite... to) 


PREPARATION OF SAMPLES 


It is desirable to have a very viscous 
mud in order to study the effect of treating 
with chemicals over a suitable range of 
viscosity reduction. The Alexander mud 
directly from the field had a low viscosity 
(Table r) so the 5o-gal. sample was trans- 
ferred to several large metal trays having 
a total surface area of 25 sq. ft. Electric 
fans were placed at each end of the trays 
and the air from the fans was directed 
upon the surface. A thin gel film formed 
periodically on the surface, so that inter- 
mittent stirring was necessary. In two 
days, rs gal. of water were removed from 
the s5o-gal. sample and the viscosity had 
been increased with minimum change in 
particle-size distribution and hydration of 
the particles. The thickened mud was well 
mixed by continuous pumping and circula- 
tion for 12 hr. to ensure uniformity when 
sampled. 

Table 3 lists the physical properties of 
the thickened mud that was used for all the 
work reported in this paper, unless a dilu- 
tion of this mud is stated. 


TABLE 3.—Physical Properties of Thickened 
Hastings Mud 


WEIZ DU Dn Del Galena Wer erente search ts 10, 2 
Filtration rate, c.c. per 30 min.*....... Whe) 
Viscosity secs Ace slouccnsa ene eee OF 
Viscosity (Stormer), grams............ 140 
Viscosity, centipoises............0.... 33 
Initial gel strength, grams............ £25 
1o-minute gel strength, grams......... 197 


9 
2 Standard Test, A.P.I. Tentative Code No. 209. 


EXPERIMENTAL PROCEDURE 


A standardized technique was developed 
for treating the various samples because 
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it was found to be necessary in obtaining 
comparable results regarding the relative 
effectiveness of various chemicals. The mud 
was stored in 5-gal. glass bottles. Before 
any particular test, the mud in a bottle 
was stirred for 15 min., by the use of a 
large drill press equipped with a large 
propeller-type stirrer held in the chuck 
of the press and designed especially for 
this work. 

A small portion was recovered from the 
bottle and the Stormer viscosity was 
measured after 2 min. of vigorous stirring 
with a small fountain stirrer (H.B. No. 18). 
If the Stormer viscosity was not 140 to 
142 grams, distilled water was added 
until that viscosity was attained. The 
sample was then placed in a 1-qt. Mason 
jar, which was kept well sealed to prevent 
evaporation. This sample could be treated 
with a chemical, heat-treated and tested 
for viscosity, gel strength, pH and filtration 
rate. 

A too-c.c. sample is sufficient for the first 
three tests but standard A.P.I. procedure 
calls for 600 c.c. for the last. However, 
it was found that the same filtration rate 
was obtained when samples of 100, 200, 
300, 400, 500 and 600 c.c. were used in 
the apparatus. The 300-c.c. sample was 
used for all filtration-rate tests. It was also 
found that minimum viscosity was attained 


within 2 min. when the 300-c.c. sample was. 


stirred with the H.B. No. 18 fountain 
stirrer for samples having a viscosity in 
the neighborhood of 200 grams Stormer, 
and this time of stirring was adopted. 

Gel strength was measured with the 
Stormer viscosimeter modified by a chaino- 
matic weight device described by Keating.?® 


Viscosity, Chemical Treatment, and Other 
Analytical Tests 


The Stormer viscosity of a 300-c.c. 
standard sample was measured and checked 
with the original sample. If it checked, a 
desired amount of o.1 molar solution of a 
particular chemical was added to the mud, 


nell Mi ep NG OA ON OE CT CNG Ae tn, sen detietieneiadtinnd 


imp 
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the latter was stirred for 2 min. with the 
H.B. stirrer and the Stormer viscosity 
measured as rapidly as possible. An addi- 
tional amount of chemical was added and 


the procedure was repeated until at least 


nine treatments had been effected. These 


data form the basis of Table 4, and show 
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Samples (300 c.c.) of the standard mud 
were taken and treated with amounts of 
chemical corresponding to the selected 
points on the viscosity curves. These were 
stirred, the viscosity checked to be sure 
the correct reduction had been obtained, 
then the pH (Leeds and Northrup thin 


Taste 4.—Viscosity of Hastings Mud upon Treatment with Tenth-molar Chemical 


; Solutions 
enount Grams Stormer 
Added, oe 
per 300 C.C. 
Mud (Na- NasPa- | NaHe- y Na2Hoe- Naz- NasPs- | KNHa- | (NHa)2- 
(Boye | Ou | POs | NasP20x) “pio; | HPO. | Oi |Ha(PO4)2 (NHO® | 4P207 

fe) 140 140 140 140 140 140 140 I40 140 140 
0.1 128 
0.2 awe 125 136 126 124 130 129 135 139 129 
0.3 109 
0.4 105 112 122 
0.5 100 130 II5 amar I30 130 137 07 
0.6 104 116 
0.7 Ii2 129 109 
0.8 97 110 

0.9 
20 83 93 125 100 108 126 103 126 131 107 
es 70 80 89 rot 98 
PO". 64 119 80 95 87 88 
aly 63 75 73 87 79 
S10 63 67 IIs 68 82 II5 75 Im4 122 72 
3-5 64 
4.0 63 112 62 74 72 64 
=O 62 108 62 67 PLT 65 104 II4 61 
6.0 61 
7.0 61 103 61 62 64 102 109 61 
8.0 60 106 
9.0 

I0.0 61 60 100 61 60 Io4 62 98 107 60 


the viscosity-reducing power of dilute 
solutions of the chemicals used. Similar 
data for chemical treatment with concen- 
trated solutions (1.0 molar) are set forth 
in Table 5. 

Check determinations were made in all 
cases. These data for each chemical have 
been plotted and a curve drawn to show 


- yariation of viscosity with chemical treat- 
ment over a wide range in concentration, 
but the curves are too numerous to 


reproduce here. At least ro significant 


points on each viscosity curve were 


selected to represent a wide range of 
chemical treatment, including significant 


points such as minimum viscosity and 
the maximum viscosity obtained in 


overtreatment. 


glass electrode) and the filtration rate were 
measured. The data so obtained regarding 
the variation of filtration rate and pH with 
chemical treatment are available in Tables 
6 and 7. 


Dilution with W ater 


The physical properties of a mud are 
changed by dilution with water. The effect 
of various amounts of distilled water added 
to 300 c.c. of mud upon viscosity, initial 
gel strength, 1o-min. gel strength and 
filtration rate were determined. The results 
are listed in Table 8. 


Temperature 


Samples corresponding to each of the 
dilutions represented in Table 8 were used 
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TABLE 5.—Viscosity of Hastings Mud upon Treatment with Molar Chemical Solutions 


Grams Stormer 


Amount 
Added, Sa 
per 300 CC, 
(Na- NasPa- | NaHe- Na2H2- Naz- NasP3- | KNHe- | (NH4)2-|} 

Mud | Bode | O12 | POs | NaeP207 “plo; | HPO. | Ow |Ha(PO,)2] HPO, | ®4P20: 
° 140 140 140 140 140 140 140 140 140 140 
0.10 83 93 125 100 108 126 103 126 131 107 
0.15 70 80 89 I0I 98 
0.20 64 75 119 80 95 87 88 
0.25 63 87 719 
0.30 63 67 116 71 82 II5 75 II4 122 72 
0.35 
0.40 63 63 112 74 72 67 
0.45 
0.50 62 63 109 68.51, 68 IIL 65 104 117 64 
0.60 
0.70 61 109 64 102 si67 62 
1.00 61 62 105 68 64 107 62 100 113 62 
2.00 109 102 II4 
3.00 63 63 97 65 64 109 61 103 1I5 67 
4.00 ‘ 119 117 
4.50 
5.00 64 63 99 65 64 107 61 120 76 
6,00 120 120 
7.00 63 60 220 
8.00 I31 300 
9.00 142 
10.00 67 66 104 62 64 103 60 153 
II.00 167 
12.00 183 
15.00 70 82 108 59 64 98 59 
20.00 78 108 110 60 64 95 59 
25.00 90 136 I10 67 67 61 
30.00 107 162 IIr 75 690 105 65 
35.00 126 180 109 87 71 714 
40.00 147 x 110 107 118 80 
45.00 153 174 109 135 17 Or 
50.00 154 168 108 145 79 140 102 


TABLE 6.—Injfluence of Chemical Treatment with Molar Solutions upon Filtration Rate of 
Hastings Mud 


C.C. Water per 30 Min. at 100 Lb. per Sq, In. 


Added, C.C. 
per 900 C.C. 
ud 


*(Na- NasPa- | NaHo- Naz- NasPs- | KNH«- 
P00. | On PO, | NasP20r HPO. | Ow |Ha(POos 


~ : 14.3 14.3 14.3 14.3 14.3 14. 14.3 14.3 14.3 
0.2 ‘ I3. 13.8 

0.3 

0.4 

0.5 13.0 
0.7 

1.0 14.1 ty 

2.0 y ee 
3.0 ¥3.7 II.4 
5.0 I4.1 oe 

6.0 4 o 
7.0 

7°5 

8.0 

0.0 15.9 18.5 
5.0 1h 

0.0 ee 

5.0 


a 


rele a Re 
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to investigate the effect of temperatures 
upon viscosity. The procedure was to place 
the stirred sample in the test cup of the 
Stormer viscosimeter, then put the visco- 
simeter in a small constant-temperature 
bath maintained at the desired temperature. 
A large weight was placed upon the pan of 
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temperature (10 min. for 185°F., for 
example) had been determined. After 
agitation for the time required, the 


viscosity was measured in the usual way. 
The viscosimeter had been calibrated 
with standard glycerol solutions for a range 
in viscosity of 1 to 108 centipoises. 


TABLE 7.—Effect of Chemical Treatment with Molar Solutions upon pH of Hastings Mud 


Amount pH 
Added, ae 
per 300 C.C. 
(Na- NasPa- | NaHs- Na2H>- Naz- NasPs- | KNH¢e- | (NH4)o- 

Hoy POs)6 O1s PO, | Na«P207 “p.0, HPO, O1 |Ha(PO.s)2} HPOs K4P207 
° 8.65 8.65 8.65 8.65 8.65 8.65 8.65 8.65 8.65 8.65 
o.1 8.65 8.60 
0.2 8.52 8.70 8.50 
0.5 8.01 8.85 8.18 8.92 
1.0 8.67 7-98 7.06 8.94 8.55 7.25 8.50 9.00 
2.0 7.45 
3.0 8.70 ee 9.10 6 fea 8.30 9.00 6.55 8.26 9.20 
5.0 8.75 6.63 6.75 6.82 8.01 9.03 6.50 7.85 9.35 
wes 6.42 
8.0 9.50 

10.0 8.83 6/23 9.20 5.98 65 9.73 

I5.0 8.90 6.35 6.23 9.60 7.98 9.25 5.57 7.50 

20.0 6.12 

25.0 6.27 9.30 

30.0 6.00 

35.0 8.95 5.73 9.65 6.02 7.92 

50.0 9.00 6.25 5.55 9.67 6.00 7.90 9.33 

TABLE 8.—Effect of Dilution on Physical Properties of Hastings Mud 
. . t Vi imeter 
Weight of Mud, Viscosity Filtration Rate, 8 ae Streogth,. 
Lb. per Gal. C.C. eeanie 
Water 
Added, yar 
per 300 C.C. 
Mud Absolute x Pp ‘a hy é 
Observed | Calculated Storie, : Centi- P Mint. Min. Initial to Min. 
poises 
C0) 10,2 140 32.5 a5 14.0 II5 197 
5 - 131 29.5 Whee 14.5 
10 122 26.6 Ge} 15.0 90 180 
I5 118 25.4 AY] 16.4 
25 10.05 10.05 113 23.7 8.5 ¢ 16.5 76 153 
A 9.93 96 17.9 -4 F 
Bi ay 9.82 86 15.2 9.0 L757 a5 Be 
100 9.65 9.72 78 I2.5 9.5 19.0 25 ts) 
I50 9.45 9.56 62 Vion 19.7 13 37 
220 ae 
300 9.15 9.24 47 3.5 23.0 


the machine and the sample was stirred 
continuously while rising to temperature, 
by movement of the cylindrical spindle 
controlled by alternate release and setting 


of the brake. The maximum time required 


to heat each sample to the particular 


The constant-temperature bath was a 
24 by 20 by 14-in. wooden tank lined 
with 14-in. galvanized iron. Heat was 
supplied by a 1o0o0-watt heater connected 
through a thermoregulator and relay. 
Temperatures between 77° and 185°F. 
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could be maintained within +0.5°F. The 
bath with the viscosimeter in position is 
shown in Fig. 1. The viscosimeter must 


Fic. 1.—VISCOSIMETER IN CONSTANL 
TEMPERATURE BATH. 


be placed near the side to allow the weight 
to fall freely outside the bath. 
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es 


Heat-treaitment of Mud 


The apparatus (Fig. 3) used for treating — 
the samples with heat was designed to — 
maintain constant temperature and con-— 
tinuous agitation of the samples under — 
investigation. The apparatus consists of 
the following integral parts: 

Constant-temperature Bath.—The bath is : 
42 in. long, 20 in. wide and 17 in. deep. © 
It has a volume of 8.26 cu. ft. It is made of © 
2-in. pine boards but is lined with }¢-in. — 
galvanized iron. A cover was used during — 
runs to reduce loss of heat and evaporation. © 

Temperature-control Unit——The temper- { 
ature-control unit consists of two heaters, © 
one of 1250 watts and the other of 2500 
watts. A variable control makes possible — 
the use of any wattage between 220 and 
3750. 

Sample Holder and Driving Unit—The 
sample holder consists of nine 1-qt. Mason — 
jars held in place by composition rubber | 
clamps around a central rotatable element. 
The two main bearing shafts of the holder } 
were mounted on roller bearings and the 
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Tests were conducted at temperatures 
of 77°, 100°, 130°, 160° and 18s5°F. The 
results are shown in Fig. 2. 


holder was free to rotate about a horizontal 
axis. A 6-in. pulley for a V-belt attached 
to one end of one of the main bearing shafts” 
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permits rotation at 32 r.p.m. by a small 
electric motor operating through a small 
gear reduction unit. 

Procedure-—Samples were placed in the 
quart Mason jars and stirred for 2 min. 
with the electric stirrer, capped and placed 
in the sample-holding device of the heat- 
treating bath and rotated for the required 
time at constant temperature. The viscosity 
was determined after 2, 5, 7, 9, 12, 24 and 
36 hr. of heating at temperature of 77°, 
100°, 130°, 160° and 180°F. When a sample 
was removed from a jar in the large bath, 
it was placed in a 250-c.c. bottle and 
tightly sealed and the bottle was put at 
once into the smaller bath, which was 
always kept at the temperature of the large 
bath. The bottles were agitated as vigor- 
ously as possible manually, a sample was 
quickly placed in the test cup of the 
Stormer viscosimeter and the viscosity was 
measured at the temperature of the heat- 
treatment. The sample was then removed 
from the bath, cooled to room temperature 
(77°F.) and stirred 2 min. with the H.B. 
stirrer, then the viscosity was measured. 
The data so obtained are shown in Figs. 4 
and 5. 

Samples were treated to the point of 
minimum viscosity using 1.0 molar solu- 
tions of the chemicals listed in Table 9. 

These samples were handled according 
to the procedure just outlined and the 


viscosity was obtained after 4, 8, 12 and 


24 hr. of heating at temperatures of 77°, 


130° and 180°F. The results are shown in . 
_ Tables 10 through 13 and the filtration 
rates of the various samples after 24-hr. 


heat-treatment are recorded in Table 14. 


DISCUSSION OF RESULTS 


Effect of Dilution 


The chief reason chemicals are used 


instead of water to control the rheological 


properties of drilling mud is that viscosity 


and gel strength can be controlled ade- 


quately without loss in weight, a point 
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clearly demonstrated by comparison of 
data from Table 8 with Tables 4 and 5. 
For example, to obtain a viscosity of 


Fic. 3.—HEAT-TREATMENT APPARATUS. 


62 grams Stormer, 150 c.c. of water must 
be added to a 300 c.c. sample of the stand- 
ard mud, which results in a reduction in 
weight from 10.2 to 9.56 lb. per gal. The 
same reduction in viscosity can be obtained 
with any of the usual chemicals by the 
addition of approximately 1 c.c. of 1.0 
molar solution to the sample with no loss 
in weight. 

If the data for the viscosity, initial and 
ro-min. gel strengths at various dilutions 
(Table 8) are plotted, all the curves have 
the same general shape, which suggests 
that a fundamental mechanism is involved 
when mud is diluted. It is believed that 
all of these properties decrease with increas- 
ing dilution because of the decrease in 
the ratio of the dispersed phase to the 
dispersion medium. Evaluation of the 
shape factor by Einstein’s* equation using 
Tables 2 and 8 showed the particles to be 
platelike but to become more spherical 
upon addition of water. 

The increase in filtration rate upon dilu- 
tion (Table 8) is probably due to a disrup- 
tion of the orientation and arrangement 
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of the clay particles that were more com- 
pletely developed in the more concentrated 
suspension. Perhaps some coagulation 
occurred also and the change in particle 
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Fic. 4.—CHANGE IN VISCOSITY OF HASTINGS 
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shape referred to is an important factor. 
These conclusions are in harmony with the 
most recent theories of the structure of 
colloidal particles and are particularly 


TABLE 9.—Amount of Chemical Solution 
Required for Maximum Reduction in 
Viscosity of Hastings Mud 


per 
Compound Formula 300 

Cc. 

Mud, 

"C.G; 
Sodium tripolyphosphate...| NasPsOu0 20 
Tetrasodium pyrophosphate} NasP2O7 18 
Sodium acid pyrophosphate | Na2zH2P20; 10 
Disodium phosphate....... NasHPO« 20 
Monosodium phosphate....} NaH»PO, 4 

Tetrapotassium pyrophos- 

HAS ass erm nee Yo...) KaP207 I 
Diammonium phosphate...| (NH4)2HPO« I 


Potassium ammonium phos- 

DNALO Aan tine Gc ce centers KNH4Ha(POs4)2 I 
Sodium hexametaphosphate| (NaPOs)6 I 
Sodium tetraphosphate....| NasPsO13 I 


necessary to have in mind when considering 
the complex role played by water in the 
chemical treatment of mud. 
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Effect of Polyphosphates 
A difficult problem in interpretation of 
the effects of chemical treatment of muds 
is the differentiation of the effect of the 
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chemical from that of water. Chemicals 
may be added in bulk form and the dilution 
effect of the water of solution thus avoided. 
Because of the difficulty in knowing 
whether the chemical has dissolved com- 


TABLE 10.—Viscosity of Chemically Treated 
Hastings Mud after Heating at 77°F. 


Compound« Stormer Viscosity at 


77°F., Grams 
Time of heating, hr....... 4 8 12 24 
(NaPOdGa.iciacereenaet 65 65 63 63 
Neel tOiscsinictab nian. ctclsickis 68 65 63 63 
NaHsPOWmacnrotremenrtics 97 | 102 | 102 | 102 
NaePsOrer sginiucetearet rete € 63 63 63 63 
NasktaPsOy. irra cve 6 sve rercnet ciel 58 58 59 58 
KNEsHelPODes actenlas Iro | 109 | 109 | 109 
(NH OQsHPOG wiinawae tens IL | TTF) Leva eery, 
KuPsOss. tna eeesee 65 67 70 72 


«Sufficient chemical added to mud to produce 
minimum viscosity at 77°F. before heating. 


pletely in the mud (some of the complex 
polyphosphates are fairly insoluble in 
water), it is preferable to use solutions. 
The expression of concentration is 
another problem. Should this be in terms 
of a molar, molal, normal, constant-weight 
or constant-volume solution? The pros and 
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cons for each need not be repeated. The 
molar system has been used in this work. 
It was found that 1.0 molar solutions 
were satisfactory in investigating over- 
treatment but more dilute solutions (0.1 
molar) were necessary to investigate 
reduction to minimum viscosity. The work 


TABLE 11.—Viscosity of Chemically Treated 
Hastings Mud after Heating at 130°F. 


Stormer Viscosity, Grams 


Compounds 


At 130°F. Atin7oR. 


Time of heating, hr. 4| 8 
(NaPOs)« 
NasP10i13. . . #3 
NattlsP Oui... ccs + 
NatPsOTn eG. eoctes 6 78| 58] 58] 590] 59 


NazH2P207 72| 58| 58] s9| 590 
NazHPO, 160] 85] 85] 82] 82 
Nigtles@10 vs ere + 75| 60] 67| 67] 60 
KNH4Ha(POs,)2 202|108| 108/108] 108 
(NH4)2HP 200|120|124]/120|120 
soe) BI Fae ean I41| 64] 70] 80| 91 


* Sufficient chemical naded’ to mud to produce 
minimum viscosity at 77°F. before heating. 


of Loomis et al.!° indicated that the effect 
of water dilution on rheological properties 
could be used to correct results obtained 
with standard chemical solutions to the dry 
chemical basis by simply subtracting the 


TABLE 12.—Viscosity of Chemically Treated 
Hastings Mud after Heating at 180°F. 


Stormer Viscosity, Grams 


Compound+¢ 


At 180°F. At 77°F. 


Time of heating, hr.| 4 
NPE O3) 65 6.e00) 0 <1 5 145|150/145|145| 73] 80] 86] 86 


INaGP4Otgennss os =e 160|170]/170|170] 85] 84] 84] 84 
Bes OT Fata ores sa 75| 75| 75) 77| 77| 80] 77] 77 
NazHeP2O07........ 95| 93} 93] 93} 64] 60] 60] 60 
Nase sOi0..0 25% eae os 74| 741 70] 75} 63] 64] 60] 60 
AIO. sire cece e sen 160] 202/202|202] 82|107/109|110 


« Sufficient chemical added to mud to produce 
minimum viscosity at 77°F. before heating. 
effect produced by simple water treatment 
from that of the solution. If this method 
were valid in this case, the same result 
should be obtained on the basis of the dry 
chemical for treatment with o.1 molar 


F solution as with 1.0 molar. Unfortunately, 


Si 22124) 4" 8-12] 24 - 
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two distinctly different viscosity-reduction 
curves were obtained with each chemical 
tried, one for o.1 molar and a different one 
for 1.0 molar. When this comparison was 
obtained, treatment with the dry chemicals 
in amounts equivalent to the solution was 
made. A third and distinctly different 
viscosity-reduction curve resulted. 
Likewise, all the different types of solu- 
tions mentioned previously were tried and 
results corrected for dilution and different 
curves found for all. The last experiment 
tried was to treat the standard mud with a 
small amount of chemical, then dilute and 


TABLE 13.—Viscosity of Chemically Treated 
Hastings Mud after 24 Hours Heat-treatment 


Stormer Viscosity at 


Compound? 


77°F., Grams 
ear ote of Beans: 

Gee Warne sive hel 130 180 
CNA PO s)eyer cio etre oir ee 63 69 86 
NeagPaOtarene ni nac.aleiere rere 63 73 84 
NaEig2O masa terse tale LO? 89 
NasP207.... 63 69 77 
Nagle PeOq scm tneige mecetertets 58 59 59 
Na@eliP Oakes cos cient ancatny 94 82 
INGER SOS soc see ston 63 69 69 
pe CPtrncoeae 109 108 
Nae Dat OE EE 120 
K4P207. . BOE atte a cee 72 ope ILO 


« Sufficient chemical added to mud to produce 
minimum viscosity at 77°F. before heating. 


correct for the dilution to the dry basis, 
then add more chemical, dilute further 
and so on. Each time a different curve 
resulted and the only conclusion possible 
is that a very large number of water- 
dilution curves are possible, and the action 
of water is complex. Regarding this con- 
clusion, it can be said that the viscosity- 
reduction curve obtained upon dilution is a 
function of the type and chemical nature 
of the aqueous chemical solution added, the 
viscosity at the time of chemical treatment, 
the original stability of the suspension 
and the mineral composition of the mud. 
It would also appear that an adequate 
formulation of the exact role played by the 
water and that by the chemical is needed. 
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The standard mud used in these experi- 
ments has a high solids-to-water ratio. 
A considerable variation in particle size 
exists in the solids of the mud, ranging 
from submicroscopic to microscopic size. 
Approximately 8 per cent is of colloidal 
dimensions. 

Illite is the chief clay constituent, no 
montmorillonite being present. Illite hy- 
drates but does not swell in the presence of 
water, adsorbs ions and develops a water 
hull. Garrison® suggested, and Loomis, 
Ford and Fidiam!® developed the idea, 
that viscosity-reducing chemicals are ad- 
sorbed on the surfaces of clay particles and 
reduce viscosity by reduction of the 
aggregation of particles into structures. 
Not only are ions adsorbed on the 
active surfaces of the clay particles but 
also a water envelope either develops 
or decreases in thickness owing to the 
hydration of the adsorbed cations. The rela- 
tive nature and magnitude of these two 
forces determines the stability of a clay 
suspension. Both are active when chemicals 
are added to a mud. Because in most clay 
systems, and particularly in this one, there 
is a deficiency of negative ions, upon the 
addition of an electrolyte, negative ions 
are adsorbed until a maximum surface con- 
centration is attained. Maximum reduc- 
tion of viscosity due to chemical action 
occurs at this point. Upon further addition 
of electrolyte, positive ions are adsorbed in 
a layer, forming a solvated hull and eventu- 
ally a monomolecular neutral layer. 
This condition is believed to be reached 
at the isoelectric point. Viscosity, therefore, 
increases from the minimum to a maximum 
at the isoelectric point. It was thought that 
the dissociation constants for the complex 
phosphates might be correlated with the 
experimental results and aid in the applica- 
tion of these theories to them, but extensive 
search of the literature and correspondence 
with research laboratories and manu- 
facturers of these chemicals yielded no 
data or opinion other than the belief that 
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the dissociation of the complex phosphates 
probably is complex. 

It was observed that in all cases maxi- 
mum reduction of viscosity was ‘attained 
rapidly and was followed afterward upon 
further treatment by a region in which 
viscosity remained at a minimum value 
and changed slowly. Upon still further 
treatment, viscosity increased noticeably. 
Calculations similar to those made by 
Loomis! showed in all cases that minimum 
viscosity was obtained at maximum surface 
concentration of the chemical, using the 
particle-size data and mineral composition 
from Tables 2 and 4. At this point, further 
addition of electrolyte caused little change 
in viscosity, because of the dilution effect 
of the water in the solution, until the 
pronounced accumulation of positive ions in 
the solvated bulk caused viscosity to 
increase rapidly. 

In particular, the polyphosphates studied 
can be divided into two groups (Tables 
4 and 5). Minimum viscosity occurred 
at about 110 grams Stormer, for one group 
(the orthophosphates) and at about 60 
grams Stormer for the other (the poly- 
phosphates). All the compounds in the first 
group contain the POs, radical. Further- 
more, as the number of PO, radicals per 
molecule increase, the reduction in viscosity 
increases. Here, again, knowledge of the 


dissociation of the complex phosphates 


could be utilized in interpretation of these 
phenomena. The amount of polyphosphate 
required for maximum reduction of viscosity 
varied from 0.15 to 0.25 grams per 300 C.c. 
of mud, which in all cases corresponded to 
0.0010 mols, a result similar to those found 
by Loomis, Ford and Fidiam.?° 

Sodium hexametaphosphate produced 
the most rapid reduction in viscosity. 
Several of the other polyphosphates pro- 
duced an equivalent minimum viscosity 
but larger quantities of chemical were 
required. The greatest reduction in vis- 
cosity was obtained with tripolyphosphate. 
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These data also suggest that there is 
some relation between the lowering of 
viscosity and the number of phosphorus 
atoms per molecule. As the complexity 
of the polyphosphate and the number of 
phosphorus atoms increases, reduction of 
viscosity increases. The positive ion is 
important because a greater reduction in 
viscosity was obtained with tetrapotassium 
pyrophosphate than with | tetrasodium 
pyrophosphate. The data of Table 5 
demonstrate for all of the phosphates that 
continued treatment results in over- 
treatment. Tetrapotassium pyrophosphate 
showed the greatest overtreatment and 
sodium acid pyrophosphate the least. 
Tripolyphosphate exhibited low overtreat- 
ment properties. 

The observation of Loomis, Ford ‘and 
Fidiam,!® that with increasing molecular 
weight of the polyphosphates there was a 
corresponding increase in permanency of 
reduction of viscosity, was found not to 
apply to Hastings mud. In fact, sodium 
acid pyrophosphate produced the more 
permanent reduction in viscosity and 
showed the fewest characteristics of over- 
treatment, and the compounds containing 
the greatest number of sodium atoms 
produced the least permanent effect. The 
fact that the colloidal fraction of Hasting 
mud contains illite rather than montmoril- 
lonite should be considered in connection 
with these results. 

Ammonium phosphates are not useful in 


actual mud-control practice, according to - 


the experimental results. Neither of the 
compounds used exhibited properties of 
good viscosity reduction and both over- 
treated greatly at low concentration. 

Two viscosity maxima were obtained 
with sodium tetraphosphate, tetrasodium 
phosphate, sodium hexametaphosphate and 


monosodium phosphate. 


Data concerning viscosity change past 
the isoelectric. point were obtained for 
sodium tetraphosphate. The results corre- 
spond to the reduction that would be ob- 
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tained upon the addition of an equivalent 
volume of water. In other words, addition 
of chemical to an overtreated mud is use- 
less; water will give the same results. 


Loss of Water from Mud during Filtration 


The results of the filtration experiments 
indicate that filtration rate is primarily a 
function of the permeability of the filter 
cake, which, of course, is related to the 
particle-size distribution and arrangement 
of particles. It is believed that a decrease 
in the viscosity of the suspension produces 
in all probability an improved orientation 
and arrangement of the particles, which 
results in a minimum filtration rate. 
Flocculation causes an increase in viscosity 
and an increase in filtration rate. In all 
cases, the filtration rate decreased upon 
slight chemical treatment and increased 
upon further treatment. 

Minimum filtration rate was obtained 
with sodium hexametaphosphate and 
with tetrasodium pyrophosphate, although 
many of the compounds behaved nearly as 
well. Tripolyphosphate and sodium acid 
pyrophosphate, which show least tendency 
toward overtreatment in this region of 
concentration, both develop a mud of al- 
most constant filtration rate. In mud-con- 
trol practice, repeated treatment of mud 
frequently is necessary, causing consider- 
able concentrations of chemicals in the 
mud. 

In general, minimum filtration rates 
(Table 6) were obtained at points of 
maximum reduction of viscosity (Table 5). 
Disodium phosphate was an exception. It 
is believed that in this case maximum 
reduction of viscosity due to the adsorption 
of phosphate ions occurred when 5 c.c. of 
0.10 molar reagent had been added and 
that the further reduction obtained during 
the addition of the next 15 c.c. of solution 
was largely a dilution effect. The pH was 
lowest at the 5 c.c. point and the filtration 
rate changed at this point. 
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Careful study of the data led to the 
belief that a relationship exists between 
the change in viscosity and the filtration 
rate, but no simple correlation could be 
developed. It is apparent that the viscosity 
change is a far more sensitive characteristic 
of mud properties than is filtration rate. 


Hydrogen-ion Potential 


The pH of the chemically treated muds 
tended to approach that of the chemical 
solution. The range in pH for the solutions 
used was 5.6 to 9.7. If the viscosity of the 
muds is plotted against pH, two minima 
are obtained at approximately pH = 6 — 8 
and pH = 8.7 — 9.6. Loomis and co- 
workers!” obtained similar results except 
that 5.5 and 11 were the pH values. 
Loomis’s mud systems were entirely differ- 
ent from these, of course, and no relative 
significance is suggested. 


Temperature 


Apparently, the effect of temperature 
upon the viscosity of muds is dependent 
upon the relative magnitude of two opera- 
tive and opposing forces, which are: 

1. A normal decrease in the viscosity 
of the suspension because of the de- 
crease in viscosity of water with increasing 
temperature. 

2. A change that may be either an in- 
crease or a decrease in the viscosity of the 
suspensions due to the effect of temperature 
upon dispersed clay particles, which seems 
to be dependent upon the length of time 
that the sample is held at an elevated 
temperature. In general, a decrease in the 
viscosity of the mud occurred initially 
with an increase in temperature, followed 
by a marked increase in viscosity upon 
further increase in temperature. The 
standard mud, undiluted, showed an 
increase in viscosity only with increase in 
temperature, which possibly may. be 
attributed to the unusually high solids-to- 
water ratio. This supposition is in harmony 
with the fact that as the solids-to-water 
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ratio decreased, the point of minimum 
viscosity was shifted to a higher tempera- 
ture. The mud having the lowest solids-to- 
water ratio exhibited minimum viscosity 
at 130°F., a result in harmony with the 
idea that two forces are operative. Hobson® 
arrived at a similar conclusion on the basis 
of limited data. 


TaBLE 14.—Water Loss from Chemically 
Treated Hastings Mud 


Filtration Rate, C.C. per 
30 Minutes 


Compounds Tmmedi- After Heating for 


ately after 24 Hr. at 

Chemical 

Treatment 

at 77°F. | 77°F. | 130°F.| 180°F. 
(NaPO3) 6.04.05: 10.4 10.5 | 10.5 | 10.4 
NasbaQis. . coves cl 10.5 2.3) ) et Se 
NalisPOs.e..s.e 12.1 12.1} 13.3 
WNaaPsOrs-s ce nae 10.6 10.6 10.6 
NazH2P207....... 10.5 9.8 9.5 9.6 
Nagi POs scan os 14.5 13-3 | 12.8 
NasP2O< 35.00 te 10.4 9.6 8.5 8.5 
KNH4Ha(POs,)2... 13.1 3b Wrac8 
(NH,4)2eHPOg..... 14.0 12.8 | x2.8 
KaraOr7. 2s <vaicee IIl.9 12:3 |ih2 4s) wees 


@ Sufficient chemical added to mud to produce mini- 
mum viscosity at 77°F. before heating. 

Reports in Literature—Investigations 
reported in the literature indicate that for 
all muds that have been tested between 
60° and 200°F. viscosity decreased at first 
upon increase of temperature and then 
increased markedly at higher temperature. 
The temperature of minimum viscosity 


has been reported at various times to be- 


between 115° and 185°F., dependent upon 
the nature of the mud. 

It is difficult to compare with assurance 
the results in the literature with those re- 
ported here, because of the frequent 
confusion between temperature and heat- 


treatment at a temperature. With the 


exception of one investigator, all fail to 
describe or even mention procedure in 
obtaining data. It is not known, for ex- 
ample, whether evaporation was prevented 
or viscosity at the initial temperature was 
unchanged during a series of tests. Never- 
theless, these results are somewhat similar 
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to those reported in the literature, in that 
suspensions of greater dilution show a slight 
decrease in viscosity with increase in 
temperature up to 130°F., and thereafter, 
an increase. Few studies have been made 
for solids concentration greater than 15 per 
cent. 

The very large decrease in viscosity with 
temperature reported by Byck,'? Craft 
and Exner* and Routh and Craft!? was 
not observed with any of the suspensions 
used in this study. It is believed that the 
muds used by these investigators probably 
contained montmorillonite, whereas the 
mud used in this study contained none, 
but did contain illite. It is suggestive that 
illite flakes are larger than those of mont- 
morillonite, therefore fewer are present in a 
given volume of clay. Hence the total 
surface area in an illite clay is less than in a 
montmorillonite clay and the water films 
developed upon dispersion are fewer and 
thinner. Grim, Bray and Bradley’ have 
developed dehydration curves for illite 
and Nutting! for montmorillonite. Ap- 
proximately the same dehydration proper- 
ties below 212°F. were found and the 
magnitude of dehydration was about 4 per 
cent in each case. These results, considered 
together with the thinner water hulls of 
illite, indicate a lesser decrease in viscosity 
for illite clays with temperature and a 
lower temperature for coagulation. How- 
ever, the rate of increase in viscosity 
upon further increase in temperature at 


elevated temperature should not be as. 


great for illite clays because montmor- 
illonite shows a more rapid rate of water 
loss. 


Heat-treatment Study 


The rheological properties of the stand- 
ard mud did not change at a temperature 
of 77°F. over a period of six months during 
the course of this study. This behavior 
would indicate complete hydration of the 
clay particles. The fact that the clay 
mineral of the mud is illite is also significant. 
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Heat-treatment at temperatures above 
77°F. affected the viscosity of the mud 
markedly. In all cases, the viscosity in- 
creased with increase in temperature, and 
the magnitude of increase was dependent 
upon the time the sample remained at the 
elevated temperature until a maximum 
viscosity was attained. Seven to ten hours 
of heating were required for development 
of maximum viscosity. Furthermore, the 
maximum viscosity obtained varied lin- 
early with the temperature of heat- 
treatment, except for a tendency to 
flatten near the highest temperature 
attained. It was not possible to study the 
effects at 200°F. because of insufficient 
sample but Hobson® has shown that for 
several clays maximum viscosity was at- 
tained between 160° to 175°F., after which | 
viscosity decreased. He also found 6 to 
10 hr. were required for development of 
maximum viscosity. 

The permanency of the viscosity change 
was investigated by cooling to room tem- 
perature after heat-treatment and measure- 
ment of the viscosity. Permanent change 
in viscosity due to heat-treatment was 
found in all cases. These results were 
checked by remeasurement of the vis- 
cosity of all heat-treated samples a month 
after treatment. The viscosity checked 
that obtained immediately after cooling 
of the sample from the temperature of 
heat-treatment to 77°F. Furthermore, the 
maximum temperature attained is the 
criterion of the permanent change in 
rheological properties because the samples 
could be heated and cooled repeatedly 
without affecting the properties as long 
as the reversal temperature was less than 
that of heat-treatment. 

The heat-treatment of muds chemically 
treated to minimum viscosity (Table 13) 
showed the viscosity of all samples to re- 
main constant after heat-treatment for 
24 hr. Whether the viscosity increased, 
decreased or remained constant depended 
on the chemical used and the temperature 
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of heat-treatment. The tests at 77°F. 
show the effect of aging whereas the tests 
at 130° and 180°F. are indicative of the 
stability and permanence of the viscosity re- 
duction produced by the various chemicals. 

Mud treated with sodium acid pyro- 
phosphate showed no variation of viscosity 
with heat-treatment. Mud treated with 
tripolyphosphate also exhibited desirable 
resistance to heat-treatment. However, 
the viscosity of most of the chemically 
treated muds increased with the tempera- 
ture of heat-treatment. In these cases, 
great gel strength was developed by the 
heat-treatment, especially with tetrapotas- 
sium pyrophosphate. 


CONCLUSIONS 


t. Dilution of Hastings mud results in 
lowering the viscosity and gel strength and 
increase in the filtration rate. 

2. The polyphosphates as a group caused 
greater reduction in the viscosity of 
Hastings mud than the orthophosphates. 
In particular, sodium acid pyrophosphate 
and sodium tripolyphosphate are more 
effective than the other complex poly- 
phosphates in reduction of the viscosity 
of Hastings mud containing illite as the 
chief clay mineral. 

3. The number of mols of polyphosphate 
required for a maximum reduction in the 
viscosity of Hastings mud caused solely 
by surface adsorption of the chemical is 
independent of the particular polyphos- 
phate used (see Tables 4 and 5). 

4. Hastings mud treated with either 
sodium acid pyrophosphate or sodium 
tripolyphosphate exhibits fewer charac- 
teristics of overtreatment. 

5. Hastings mud treated with either 
sodium hexametaphosphate or tetrasodium 
pyrophosphate has lower filtration rates 
than mud treated with other complex 
polyphosphates (see Table 6). 

6. Filtration rates for Hastings mud 
treated with either sodium acid pyrophos- 
phate or sodium tripolyphosphate be- 
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come nearly constant at high concentration. 

7. When Hastings mud is treated with a 
polyphosphate, usually minimum filtration 
rate is obtained at the point of minimum 
viscosity. ; 

8. The curve showing the relation be- 
tween pH of chemically treated mud and 
viscosity exhibits two minima and illus- 
trates two ranges of flocculation, one of 
deflocculation and the condition of the 
clay suspension at the isoelectric point. 

9. The variation of the viscosity of a 
mud with temperature is believed to de- 
pend upon the relative magnitude of (a) 
the viscosity-temperature variation of 
water, (b) the effect of temperature on 
the dispersed phase (clay) of the mud. The 
latter depends on the length of time the 
mud is held at an elevated temperature. 

10. The temperature at which viscosity 
of a mud is minimum varies inversely as 
the solids to water ratio. 

11. The changes in a mud that result in 
changes in rheological properties upon 
heating are permanent and depend upon 
the time of heating until a maximum 
change results. Maximum viscosity was 
obtained in from 7 to ro hr. of heating. 

12. Heating of chemically treated muds 
results in impairment of the rheological 
properties except sodium acid pyrophos- 
phate and sodium tripolyphosphate, which 
are only slightly affected. 


13. Sodium acid pyrophosphate and 


sodium tripolyphosphate were found to be 
more efficient than other polyphosphates 
for treating Hastings mud from all points 
of view. ; 

14. Hastings mud was found to be very 
stable. When completely hydrated, no 
changes in rheological properties were 
found over a period of six months. 

15. Ammonium polyphosphates are be- 
lieved to be unsatisfactory in mud-control 
practice on the basis of the two compounds 
studied. Neither compound possessed good 
viscosity-reduction properties and each 
overtreated greatly at low concentration. 
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16. Tetrapotassium pyrophosphate is 
not satisfactory for the treatment of 
Hastings mud. It possesses no superiority 
with respect to viscosity reduction, and 
overtreats at low concentration to a 
greater degree than any of the other 
compounds used. 
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Effects of Certain Gums and Starches on Filtration of Salt-water 
Muds at Elevated Temperatures 


By FRANK PERKINS* AND BENJAMIN C. CRAFT,{ MEMBER A.I.M.E. 


(Austin Meeting, October 1942) 


ABSTRACT , 


Tue wall-building properties of salt-water 
muds can be maintained at high temperatures 
by additions of gum karaya, gum ghatti, 
gelatinized starch, or commercially prepared 
starch. A germicide should be used to prevent 
fermentation. 


INTRODUCTION 


The behavior of drilling mud has received 
special attention from the petroleum indus- 
try within the past few years in numerous 
research projects dealing with such sub- 
jects as chemical treatment, gelation, and 
filtration characteristics. 

The importance and control of filtration, 
or water loss, is readily apparent. It affects 
the analysis of side-wall cores and interpre- 
tation of electric logs; it controls to a large 
extent the work of primary cementing, 
reduces the amount of expensive fishing, 
and permits the running of long strings of 
casing. 

It has been found that among the many 
factors that have an adverse effect on 
filtration, the presence of electrolytes, in 
general, and of salt, in particular, is out- 
standing. The effect is one of flocculation 
of the colloids due to neutralization of the 
negative charges on the clay particles. This 
reaction is further increased on the Gulf 
Coast because high temperatures reduce 
dispersion to a minimum, causing increased 
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flocculation in both fresh-water and salt- 
water muds. The problem of reducing water 
loss in salt-water muds by the addition of 
gums and starch at atmospheric tempera- 
ture has been investigated,! and many 
successful field tests in West Texas indicate 
its solution. From the work of Byck? it 
is concluded that no existing method will 
permit an approximate determination of 
the filtration rate at high temperatures 
from data taken at room temperatures. 
Filtration should be measured at the tem- 
perature actually anticipated in the well, 
or at least at a number of lower tempera- 
tures and extrapolated over a small range. 

A laboratory study has been made of 
the chemicals available for the filtration 
characteristics of salt-water muds at high 
temperatures, and the use of germicides 
to prevent fermentation. 


LABORATORY INVESTIGATIONS 
Procedure 


Since the purpose of this investigation 
was to compare several different gums and 
starches at elevated temperatures, mud 
from the same source was used for all the 
tests. Viscosity was measured in a Stormer 
viscosimeter at 600 r.p.m. and water loss 


was determined with a Baroid High- © 


pressure and High-temperature Wall-build- 
ing Tester* at temperatures from 80° to 
250°F. and at a pressure of soo lb. per sq. 
in. for 30 minutes. 

The samples tested consisted of 150 
grams of commercial Louisiana mud, 50 


1 References are at the end of the paper. 
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grams of salt, and 300 grams of tap water. 
After a short period of mixing, the admix- 
ture of starch or gum required to produce 
a viscosity of about 50 centipoises was 
added and stirring continued from 30 min. 
to 2 hr., depending on the difficulty of 


VOLUME OF FILTRATE: CC IN 30 MINUTES 


germicides such as trichlorophenol and 
pentachlorophenol. 


Results 


The results of the tests furnish a com- 
parison of the effectiveness of the different 
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ae © Untreated Salt - Water Mud 


5 Gum Karaya 0.25% 
+ Gelatinized Starch 1.0% 
x Commercial Starch 1.5% 


4 Gum Ghatti 1.0% 
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1.—COMPARISON OF FILTRATION RATES OF GUMS AND STARCHES ON SALT-WATER MUD AT 


VARIOUS TEMPERATURES. 


dispersion. All the admixtures except 
starch were added to the mud sample in 
the dry form. Starch was gelatinized by 
mixing 10 per cent dry starch, 1 per cent 
caustic soda, and 89 per cent water. Of 
this sample, ro per cent, on the basis of 
total mud weight, was then added to the 
mud, making a dry starch concentration of 


rt per cent. The samples were mixed 10 to | 


12 hr. before they were tested and at the 
time of the test were again thoroughly 
stirred and their density and viscosity 
determined. All tests were conducted at a 
constant pressure of 500 lb. per sq. in., a 
constant salt concentration, a constant 
weight of 11 lb. per gal., and through a 
temperature range of 75° to 250°F. 

As many of the mixtures fermented in a 
short time, fermentation tests were made, 
all samples being in a nonsterile con- 
dition and some being treated with 


treatments at elevated temperatures and 
and also the temperature effect on each, 
through a range of 75° to 250°F. 

Fig. 1 shows the effect of temperature 
on the total water loss for the four best 
treatments used. The curve for an un- 
treated salt-water mud shows a filtration 
loss at 75°F. of 50 c.c. as compared with 
a loss of 8.7 c.c. when the same mud is 
mixed with fresh water. The thickness of 
the filter cake for the salt-water mud was 
¥% in. While gum ghatti was rather difficult 
to disperse, it was somewhat more effective 
and stable than the commercially prepared 
‘starch and gelatinized starch, and showed 
a marked improvement over gum karaya. 
Treatments with gum karaya in excess of 
0.25 per cent by weight resulted in ex- 
tremely high viscosities. The increasing 
effectiveness of the two starches above 
175°F., based on a greater deviation or 
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lower water loss from the calculated values 
above this temperature, would suggest 
that elevated temperatures increase their 
protective or coating power and conse- 
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the high price of gum tragacanth, it did 

not seem practical for field use. 
Fig. 2 shows the effect of various 

concentrations of commercially prepared 
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© Viscosity at 75°F. 
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VISCOSITY OF MUD: CENTIPOISES 


° 
°o 
VOLUME OF FILTRATE: CC IN 30 MINUTES 


fe} 0.5 


+ Filtration at 75°F. 


@ Filtration at 200°F. 


Fe) 2.0 2.5 


COMMERCIALLY PREPARED STARCH CONCENTRATION: 
PER CENT BY WT. 
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2.—EFFECT OF COMMERCIALLY PREPARED STARCH ON VISCOSITY AND FILTRATION OF 


COMMERCIAL LOUISIANA CLAY IN SALT SOLUTION. 


quently decrease the effect of the salt. 
The gum-treated samples had a better 
filter-cake texture than those treated with 
starch. In each case the thickness of the 
cake was directly proportional to the water 
loss. 

Tests were made on gum arabic, using 
2 per cent by weight of mud, up to 150°F., 
where the water loss was 44 c.c. as com- 
pared with an average of 11 c.c. for the 
other gums and the starches. Because of 


starch (water-soluble starch) on viscosity 


and water loss at two temperatures. It is — 


apparent that concentrations above 1.5 
per cent caused a marked increase in 
viscosity, emphasizing the importance of 
careful control at the well. The increasing 
effectiveness of even a small concentration 
at high temperatures is well illustrated. 
Preliminary experiments indicate the 
possibilities of treating fresh-water muds 
with these chemicals. Gum karaya and 
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DISCUSSION 


commercially prepared starch reduced the 
water loss of a fresh-water mud from 7.4 
c.c. to 4.5 and 5.1 c.c., respectively; but 
there was a considerable increase in 
viscosity. 

The gelatinized starch did not ferment 
in the laboratory or upon the addition of 
surface soil; however, it is believed that 
under well conditions bacterial action will 
take place. Gum karaya and gum ghatti 
showed slight fermentation upon the 
addition of surface soil, and the commer- 
cially prepared starch showed a marked 
tendency to ferment under all conditions. 
Fermentation in each case was readily 
prevented by the addition of commercial 
germicides, such as the sodium salt of 
trichlorophenol and pentachlorophenol at 
a concentration of 0.5 per cent by weight 
of the starch or gum used. 


CONCLUSIONS 


Laboratory tests indicate that gelati- 
nized starch, commercially prepared starch, 
and gum ghatti are very effective reducers 
of filtration loss at high temperatures. Gum 
ghatti, while rather difficult to disperse, is 
the most stable and effective. Commercially 
prepared starch is recommended for gen- 
eral field use because it is not adversely 
affected by temperature and is readily 
available at a reasonable cost, whereas the 
gums are not available in large quantities 
in the present world situation. A germicide 
should be used with all treatments, to 
prevent fermentation, with the possible 
exception of the gelatinized starch in highly 
alkaline muds. 
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DISCUSSION 
(H. H. Power presiding) 


G. R. Gray,* Houston, Texas.—I would like 
to speak of the problem of preventing fer- 
mentation of starch in drilling muds. 

Drilling mud in the slush pit is exposed con- 
stantly to a great variety of air-borne micro- 
organisms. Fresh-water drilling mud containing 
starch is an excellent culture medium for a 
number of yeasts and molds, which break down 
the starch. 

Fermentation of starch in mud can be pre- 
vented in a number of ways: (1) by adding a 
germicide; (2) by maintaining a high con- 
centration of dissolved salts; or (3) by keeping 
the pH of the mud above 13. The use of a 
germicide is the most difficult of the three 
methods from the standpoint of field control. 
The concentration of the agent must be kept 
above a certain minimum value to prevent 
fermentation and the analytical determination 
of such substances is generally troublesome. In 
contrast, chloride or hydroxyl-ion concentra- 
tion can be estimated with little difficulty. 

Laboratory tests indicated that alcoholic 
fermentation would not occur in muds contain- 
ing 5 per cent by weight of sodium chloride. 


_ Field experience showed, however, that fer- 


mentation continued after the addition of 10 
per cent of salt. Thus far no fermentation has 
occurred in saturated salt-water muds. Within 
the past three years, Humble Oil and Refining 
Co. has added starch to salt-water muds 
used in completing about 150 wells in West 
Texas without experiencing any trouble from 
fermentation. 

Fermentation of starch in fresh-water muds 
can be prevented by maintaining a high pH. 
Since the measurement of the pH of strongly 


* Humble Oil and Refining Co. 
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alkaline suspensions with the glass electrode or 
the Wulff test strips may be subject to large 
errors, it is considered safer for field control to 
determine the alkalinity by titration. Sufficient 
caustic soda is added to the mud to give a 
concentration of 0.15 to 0.2 per cent as deter- 
mined by titration with acid. Quebracho 
extract is added at the same time to prevent a 
serious increase in viscosity. This treatment 
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generally effects a reduction in water loss from 
about 20 c.c. to 10 c.c. in 30 min. at 100 lb. per 
sq. in. test. Starch is then added to bring about 
a further decrease in filtration. This procedure 
has been followed in about 30 wells drilled in 
various locations in Texas and Louisiana, with 
no evidence of fermentation. In several wells 
the starch-treated mud was in use for several 
weeks and in one for three months. 
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Chapter III. Geophysical Exploration 


The Geophysical History of Darrow Dome, Ascension Parish, 
Louisiana 


By J. Brian Epy,* Member A.I.M.E., anp T. I. Harkins} 
(New York Meeting, February 1942) 


ABSTRACT 


TuIs paper outlines the geophysical investi- 
gation of the area covering the Darrow salt 
dome, Louisiana. Surveys with the refraction 
seismograph and torsion balance failed to dis- 
close the dome, but reflection dip shooting was 
successful and was confirmed by later drilling. 


INTRODUCTION 


The Darrow salt dome and oil field lies 
in western Ascension Parish, Louisiana, on 
the outside of a sharp bend and on the east 
bank of the Mississippi River. The dome 
occurs about 30 miles south of Baton Rouge 
and 80 miles northwest of New Orleans. Its 
geology, shape and structure have been 
ably described in detail by Carroll E. Cook! 
and, except for the general features, will 
not be repeated here. The purpose of this 
paper is to record some of the interesting 
and pertinent geophysical data contribut- 
ing to the discovery of the dome and 
eventually the oil field. 

The salt dome is circular in outline and 
comes to within about 4625 ft. of the sur- 


face. At this depth the diameter of the salt - 


plug is approximately 4800 ft. The dome 
has only a thin cap rock of less than 75 ft. 
Some oil has been found and is being pro- 
duced in Miocene sands above the cap rock, 
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but most of the field’s production comes 
from a narrow ring of wells around the east 
and south flanks of the dome. Producing 
horizons on the flank are found at 5670 to 
5840 ft. in the Miocene and 6890 to 6985 
ft., 7628 to 7060 ft. and 8260 to 8270 ft. in 
the Oligocene. The deepest well that has 
been drilled is the Humble Oil and Refining 
Company’s Community B-s, on the south 
flank of the structure, which reached a 
depth of 10,013 feet. 

The size and shape of the field and the 
area of production are indicated on Fig. 1. 
The line showing the area of production 
encloses all wells now producing and all 
abandoned producers, both on the top and 
flank of the dome. This line of production is 
shown on all subsequent geophysical maps 
as a direct means of comparing the early 
geophysics to later drilling development. 

Darrow dome occurs on the low, flat 
flood plain of the Mississippi River; it is 
protected from flood overflow by high 
artificial levees. The rich loamy soil sup- 
ports a high degree of cultivation, princi- 
pally sugar cane. Drainage is secured by 
many small canals and the water table of 
the area is at or near the surface. These 
particular conditions of topography, drain- 
age and top soil greatly influenced the early 
geophysical picture, and the influence was 
always unfavorable. 


SURVEYS WITH REFRACTION SEISMOGRAPH 
AND TORSION BALANCE 


A reported oil show in a water well drew 
attention to the lands of the Belle Helene 
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Sugar Co. in 1927, and leases were taken by 
the Union Sulphur Co. and Gulf Refining 
Co. The Belle Helene Sugar Co. property is 
a few miles north of the present known 


companies to enter into competitive geo-. 
physics and leasing. The situation at 
Darrow, however, was one of such relative 
inaccessibility for geophysical instruments 


Fic. 1.—DEVELOPMENT MAP OF DARROW DOME, ASCENSION ParIsH, LOUISIANA. 


dome. Following this leasing program, the 
Gulf brought in both refraction seismo- 
graph and torsion balance to try to define a 
dome. 

At that time (1927 and 1928) the eastern 
Louisiana Gulf Coast area was undergoing 
an intensive competitive geophysical ex- 
amination. Many major oil companies and 
operators had refraction seismograph and 
torsion balance crews in operation. Any 
evidence of specific block leasing by any 
one company was a signal for other oil 


that the block was acquired practically 
intact by Union and Gulf before any mate- 
rial geophysical information became avail- 
able to anyone, the Union and Gulf 
included. 

As a result of repeated refraction shoot- 
ing and gravity work in 1927 and early 
1928, the impression persisted that Darrow 
was a dome but failed of definition. One of 
the first refraction seismograph reports of 
this area, dated early in 1927, made the 
interesting comment that there seemed to 
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be a domelike uplift of the deeper forma- 
tions, which appeared to be shaped like a 
ridge. The ridge was reported to be very 
small in its east-west extension, but its 
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longer axis ran about parallel to the. 
Mississippi River. This investigation did 
not warrant the assumption of a deep dome, 
as the degree of the disturbance was very 
slight. 

By March 1928, out of the many geo- 
physical attempts to outline a salt-dome 
structure at Darrow, there emerged a 
so-called torsion balance picture and an 
area of refraction seismograph interest. 
These interpretations are combined on 
Fig. 2, showing several closing gravity 
isogals and one enclosing refraction line. 


i DARROW om ~ 


Fic. 2.— REFRACTION SEISMOGRAPH AND EARLY TORSION BALANCE MAP OF DARROW DOME. 
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The authorships of both outlines are 
unknown and are given here partly as 
evidence of the activity of scouting depart- 
ments and partly to attest the general 


reliability of early geophysical indications, 
where both methods tended to confirm one 
another. The gravity map shown in Fig. 2 
is believed to be in tenths of milligals and 
the refraction outline was supposed to be 
the 5000-ft. contour on salt. 

A complete torsion balance picture of 
Darrow dome and vicinity, made before the 
dome was proved by drilling, is given by 
Fig. 3, which was compiled from data 
furnished by Gulf Refining Co. The gravity 
picture shows all gradients obtained by the 
survey and isogal lines are indicated, the 
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solid lines representing 149 milligal and 
the dotted lines 1é milligal. The outline of 
present production shows the dome to lie 


no stations in the area covered by the river. 
The closure from the lowest isogal to the 


west is 7 milligals. The further increases of 


GRAPHIC SCALE 


A 
Fic. 3.—ToRSION BALANCE MAP OF DARROW DOME. 


almost exactly in the center of the gravity 
minimum. 

At the time of the Darrow torsion bal- 
ance investigation, December 1927 to May 
1928, very little was known about the 
influence of regional gravity. The Sorrento 
dome near by had already been discovered, 
and it was recognized that at Sorrento there 
was a greater gradient flight both north and 
south than would be expected from the 
dome picture, so that it could have been 
guessed that Darrow was in a regional 
gravity minimum of great width. The 
construction of the isogals at Darrow was 
somewhat arbitrary because there could be 


gravity on the north, east and west were 
_ subsequently found to represent regional. 


effects. 

Since neither the refraction seismograph 
nor the torsion balance produced clear-cut 
positive evidence of the occurrence of a salt 
dome at Darrow, it was realized that other 
methods would have to be tried out to 
determine the true situation. Reflection 
seismograph work had not yet been at- 
tempted in the Gulf Coast, and because of 
lease considerations the Gulf drilled a well 
to 5606 ft. in sec. 27, just south of the Belle 
Helene Sugar Mill (well in sec. 27 marked 
No. 1 on Fig. 1). This well did not find any 
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dome indications. A well was drilled in the 
west part of sec. 32 (see well marked No. 
1 on Fig. r) to a depth of 3780 ft., but this 
also failed to disclose the dome. 
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reflection method before the work at 
Darrow was started. 


The area represented a difficult problem 


for reflection shooting, for two principal 


al 
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Fic. 4.—REFLECTION SEISMOGRAPH MAP SHOWING DIPS AND CONTOURS OF DARROW DOME. 


REFLECTION SURVEYS 


In order to try out on the Gulf Coast the 
reflection technique that had been devel- 
oped by the Geophysical Research Corpora- 
- tion in Oklahoma, the junior writer’s crew, 

which had been making refraction surveys 
in New Mexico, was equipped in the 
summer of 1929 with reflection apparatus, 
_ remaining under the supervision of Mr. E. 
_ McDermott and in the employ of the Gulf. 
Some two months were spent on the 
investigation of other prospects by the 


" reasons: (1) the very soft nature of the 


surface alluvium, which absorbed much 
energy; (2) the fact that the formations for 
several thousand feet below the surface 
were also soft, consisting of sands and 
clays; the sands varying in thickness 
rapidly in short distances, and apparently 
containing none of the hard rock interfaces 
that had served as reflecting horizons in 
Oklahoma. 

Up to this time it was thought that the 
only way to make use of reflections was to 
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obtain prominent or persistent reflections 
that could be correlated. This was found to 
be almost impossible in most of the Gulf 
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Fic. 5 .—REFLECTION RECORDS, SHOOTING FROM TWO DIAMETRICALLY OPPOSITE DIRECTIONS. 


Coast area worked, so it was necessary to 
_ obtain some aid for the correlations. 
At Darrow, for the first time, reflection 
- shooting (Fig. 4) was attempted where, 
unknown to the geophysical party, there 
were very steeply dipping beds; that is, the 
salt flank and the sediments above it. The 
field method used was to set detectors first 
in one direction from the shot point and 
then in the opposite direction. In this area 
the first setup was along the highway, so 
that the two opposite directions were nearly 
north and south, and at a position on the 
south flank of the dome. 

In the method just described, the reflec- 
tion time of arrival at more distant detec- 


the shot point would show similar time 
differences between the reflection arrivals 
at near and distant detectors. 

On this location at Darrow, however, the 
reflections on the north line actually showed 
less time for the far detector than for the 
near one, and the reflections on the south 
line showed much greater difference in 
reflection time between near and far detec- 
tors than is normal for the over-all time. 
This can be due only to a steep south dip 
on the reflecting horizon. 

None of the records obtained in this area 
was available at the time this paper was 
written, but Fig. 5 is included to show four 
reflection records taken in an entirely 
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different area with modern reflection equip- 
ment. The two shot points in this figure 
were shot in diametrically opposite direc- 
tions, and in each case strong northeast dip 
was found. There is a negative differential 
time on the record shot to the southwest, 
and an excessive differential time on the 
records shot to the northeast. In other areas 
investigated, negative differential times 
had been noted but had been attributed to 
differential weathering or timing variations. 
as only two-element oscillographs had been 
used up to a few months previous to this 
time. With the use of the multiple-element 
oscillograph, it was possible to record four 
or five different geophone (detector) posi- 
tions on a single record, as in the records of 
Fig. 5. 

An effort was made in this investigation 
to correlate all reflections obtained with the 
aid of differential times. That this was 
successful is shown by the reflection con- 
tours shown on Fig. 4 in connection with 
the outline of present production. No deep 


259 


reflection information, and not only proved 
the dome but is the highest salt well drilled 
in the field to this time. The Rio Bravo well 
was completed Sept. 26, 1932, nearly three 
years after the reflection investigation. The 
accompanying list of wells indicates the 
chronology of all wells drilled immediately 
prior and subsequent to the reflection work, 
and the results of such drilling. This is . 
visible evidence of the successful applica- 
tion of this method of geophysics. 


RELATIVE MERITS OF THREE METHODS 


The authors believe the Darrow reflec- 
tion survey to be of real historical interest, 
because it marked the first step in the 
development of dip shooting, and because 
the quality of this type of work was good 
enough in this early stage to be confirmed 
so accurately by later drilling. In appraising 
the relative merits of the three types of 
geophysics used at Darrow dome, the 
reader must think back to the period during 


Chronological List of Wells Drilled on or in Vicinity of Darrow Dome 
July—August 1929 


Prior to reflection shooting as shown on Fig. 4 


Big Dome Oil Co., Rearwood No. 1......... 
Belle Helene No. 1....... 

Belle Helene Oil Co., Dy Breaux No; £225.55. c 
pupecduent to reflection shooting as shown on Fig. 4 


~ Gulf Refining Co., 


Rio Bravo Community No. 


Rio Bravo Community No. J (Humble)...... 
Rio Bravo Gumbel No. 1..... MOSER SOR ee hOnIOE 


Gulf Ref. Co., 
Humble Oil & Ref. Co 
Humble Oil & Ref. Co. 
Humble Oil & Ref. Co. 
Humble Oil & Ref. Co. 
Humble Oil & Ref. Co. 
Humble Oit & Ref. Co. 


Humble Oil & Ref. Co. 
Humble Oil & Ref. Co. 


Humble Oil & Ref. Co. 


reflections were found around what is now 
known to be the top of the dome. 

The first well drilled after the completion 
of the reflection picture, the Rio Bravo Oil 
Company’s Community No. 1, found 
Miocene oil at 4025-4035 ft. and topped the 
salt at 4627 ft. This well was drilled on 


(COMING, INOm Melsrcileeresiale stele sue ¥ sie) eles 
Community No. 1f.... 
Gumbel No. i..-..... 
Community No. 5.... 


Gumbel No. 3....... 
Community No. 6.... 
Gumbel No. 4....... 


Community No. 8.... 
Gumbel No. 5....... 


Community No. 9.... 


. T.D. No dome material 
. T.D. No dome material 
. T.D. No dome material 


4035 ft. oil-salt; 4677-4900 ft. T.D. 
4846 ft. top salt; ASOu tt. Lek. 


. No dome material 
Sa No pra material 
5674 ft. top salt 
. T.D. salt ne 
. No dome material 
. No dome material 
6033 ft. top of salt 
. T.D., salt 
. No dome material 
6841 ft. top salt 
6oo1 ft. T.D. salt 
5418 ft, top salt 
. T.D. salt 


which the work was done. The fact that 
refraction shooting showed acceleration in 
one direction and not in another did not 
conform to all previous dome structures, 
which showed acceleration in all directions. 
It was not until later, for example, that 
refraction work over Goose Creek oil field, 
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Harris County, Texas, showed as much as a 
tenth second acceleration in one direction 
and none at all in other directions. This is 
not the place to explain such anomalies, but 
to point out that they do exist over some 
known structures. 

In defense of refraction work and the 
torsion balance, however, it must be 
pointed out again that the lack of accessi- 


bility of the area as a whole and the poor 
top and subsoil conditions considerably 
handicapped these services at Darrow. 
Nevertheless, both did give some, if not 
satisfactory, dome indications. The signifi- 
cance of the work on Darrow is that it was 
there that reflection dip shooting was 
initiated in the Gulf Coast area and proved 
successful. 


~~ 


Chapter IV. Petroleum Economics 


World Consumption of Petroleum and Its Substitutes during 1942 


By V. R. Garrias* anp R. V. WaHETSEL,* MEMBERS, AND J. W. RustorI,* 
AssociATE MemBer A.I.M.E. 


(New York Meeting, February 1943) © 


SINCE the entry of the United States into 
global war, virtually all data and informa- 
tion necessary for compiling figures on 
world petroleum consumption have become 
unavailable. This situation undoubtedly 
will continue until the world petroleum 
industry can return to a peacetime basis. 

During the past ro years, the authors, by 
publishing annual estimates of world con- 
sumption, have attempted to emphasize the 
importance of a yearly world-wide survey 
of petroleum supply and demand. It is be- 
coming more and more evident that statis- 
tics for the United States alone can no 
longer give a comprehensive idea of the 
state of the petroleum industry, even within 
the United States itself. Therefore, when 
conditions in the industry again become 
normal, it is the hope of the authors that 
those bureaus equipped to do so will carry 
forward the study of petroleum supply and 
demand on a world-wide basis. 

Enough data and information are avail- 
able, however, to attempt a rough estimate 
of world output of crude petroleum and 
petroleum substitutes for 1942, which to 
some extent may reflect the trend of world 
consumption. This estimate by countries, as 
compared with the output in 1941, is shown 
in Table 1. 

The world production of crude petroleum 
and petroleum substitutes for 1942 is esti- 
mated at 2,208,000,000 bbl., or a decrease 


Manuscript received at the office of the 
Institute Feb. 4, 1943. Issued in PETROLEUM 
TECHNOLOGY May 1943. 

* Cities Service Co., New York, N. Y. 


of 171,000,000 bbl. under 1941. Crude pro- 
duction is believed to have decreased by 
about 200,000,000 bbl., (about 9 per cent); 
while petroleum substitutes increased by 
28,500,000 bbl., (nearly 20 per cent). The 
decline of crude output in the United 
States is estimated at 19,000,000 bbl.—less 
than 2 per cent; while that in foreign coun- 
tries is estimated at 180,000,000 bbl., or 
more than 20 per cent. The marked decline 
abroad is due largely to losses in Venezuela 
and Colombia, where the lack of ocean 
transportation became the controlling fac- 
tor, and in the East Indies and Burma, 
where military invasion brought about the 
destruction of the fields. The production of 
petroleum substitutes in 1942 apparently 
reached a new high figure of 7.5 per cent 
of the total world petroleum output. 

The important features of petroleum pro- 
duction outside of the United States are 
the changes that have taken place during 
the year in the supply of the Axis countries. 
In Japan the output for 1941 was estimated 
at 8,800,000 bbl., 5,500,000 of which were 
petroleum substitutes. It is believed that 
the output of synthetic oils during 1942 
substantially increased, raising the total 
interior production of Japan to nearly to,- 
000,000 bbl. Also, during 1942 Japanese 
armed forces gained possession of oil fields 
having a normal peacetime output of about 
78,000,000 bbl. per year. The production of 
these areas for 1942 is estimated at some 
23,000,000 bbl., which indicates that Japan 
is now getting at least 33,000,000 bbl. a 
year, which exceeds by 8,000,000 bbl. its 
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greatest peacetime yearly consumption. As 
long as Japan can hold the conquered fields 
of Dutch East Indies and Burma it will 
encounter no difficulty as to sources of 


supply. Its greatest problem will be ocean 


transportation and, to some extent, refining 
equipment. 


WORLD CONSUMPTION OF PETROLEUM AND ITS SUBSTITUTES DURING 1942 


The production of petroleum and petro- 
leum substitutes in the European Axis 
countries appears to present a somewhat 
different picture, as is shown in Table 2. 

The output for 1942 of the European Axis 
countries and controlled areas is roughly 
estimated at about 112,000,000 bbl., 


TABLE 1.—World Production of Crude Petroleum and Its Substitutes 
THOUSANDS OF BARRELS 


IO41 


Countries = , 
etroleum 
Crude Substitutes 
Wie Si, Biren. Reveteestete es, 1,404,180 67,680 
SANS EO gR shacie yates 240,000 I,500 
Venezuela... .si.ccs.ss 223,000 1,200 
TEN sc Sele (etastet ater orev etotks 78,000 1,000 
Netherlands Indies 62,120 I,000 
OXICO sien aos oles tare 41,200 I,000 
Rinmianiany cet selects 40,500 2,000 
Germany sicacs eto sc cc 5,240 32,000 
Colombia aay aa rantel 24,400 900 
ATPENtINT <0. cee se sini 21,800 500 
He hectet:(s SRA Arg Sto 21,200 200 
POriic wr encrd chain ascevetetals 12,900 1,000 
Canadas ccs ce dae. cate 6,300 3,700 
NPAC Pickus Shits ake eles 12,500 
TAPANSercteys wit aietorolenaiers 3,300 5,500 
Egypt 7,700 200 
Dutmass oven cere 7,800 100 
Bahrein Island........ 6,900 200 
United Kingdom...... 7,000 
Sarawalktoct.se ances 1,340 
Brunel, taco nee acts 5,460 
Saudi Arabia... 4.5.4). 5,870 
TANCE rt, het cst eie 8109 500 4,100 
Poland 2. ave dks Maes 3,310 200 
Britash) Endtay% wee «sree 2,270 
lungary pccewee aka erets 2,600 100 
CU AGOT vith sia.neievesceers 1,500 * 50 
Italy Albania... 1,200 300 
Miscellaneous 700 4,200 
2,243,790 135,630 


1942 
Total Crude Petroleum Total 
Substitutes 

1,471,860 1,385,000 79,000 1,464,000 
241,500 212,000 2,000 214,000 
224,200 145,000 I,500 146,500 
79,000 76,000 1,000 77,000 
63,120 9,000 200 9,200 
42,200 35,000 800 35,800 
42,500 41,000 2,000 43,000 
37,240 5,400 46,000 51,400 
25,300 10,600 900 II,500 
22,300 22,000 600 22,600 
21,400 24,500 200 24,700 
13,900 13,500 I,000 14,500 
10,000 6,400 3,900 10,300 
12,500 14,800 14,800 
8,800 3,400 6,900 10,300 
7,900 8,000 300 8,300 
7,900 2,400 100 2,500 
7,100 7,800 200 8,000 
7,000 7,500 7,500 
1,340 500 500 
5,460 1,000 1,000 
5,870 6,000 6,000 
4,600 500 4,800 5,300 
3,510 3,400 300 3,700 
2,270 2,500 2,500 
2,700 3,800 200 4,000 
1,550 1,800 100 1,900 
I,500 1,500 400 1,900 
4,900 800 4,300 5,100 
2,379,420 2,043,600 164,200 2,207,800 


a Estimated. 


TABLE 2.—Estimated Production of Crude Petroleum and Its Substitutes by the European: 


Axis Powers 
THOUSANDS OF BARRELS 


1041 
Country 
Petroleum 
Crude Substitutes 
FE 01501 O03 Bs al argos Syaie Ite a so 40,500 2,000 
Germanys: sees abo 5,240 32,000 
France... 25sec tiers» 500 4,100 
Olan scat ctsve cs mene « 3,310 200 
Eun gary isc. die sewn st 2,600 100 
Italy Albania.......... 1,200 300 
Miscellaneous......... 200 2,000 


53,550 40,700 


1942 
Petroleum 

Substitutes Total 
2,000 43,000 
46,000 51,400 
4,800 5,300 
300 3,700 
200 4,000 
400 1,900 
2,100 2,300 


55,800 


II1I,600 
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or 20 per cent greater than in 1941. From 
many reliable sources,.it is reported that 
Germany is steadily increasing its synthetic 
oil output. The figure of 46,000,000 bbl. 
for 1942 is an average of several estimates. 
If these reports are true almost 50 per cent 
of the German supply is now petroleum 
substitutes. 

The increase in the production of petro- 
leum substitutes may indicate the ineffec- 
tiveness of aerial attacks on German 
synthetic plants or that the location of all 
of these widely distributed plants is not 
known. On the other hand, Rumanian 
crude production, which constitutes over 
35 per cent of the whole European Axis 
output, is confined to a small area, defi- 
nitely known, where continuous bombing 
could within a short time make effective 
inroads upon the German oil supply. 
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Petroleum consumption figures of the 
European Axis powers are even more con- 
jectural than those of production. An 
average of several estimates is about 13,- 
000,000 bbl. per month during active mili- 
tary operations and 9,000,000 bbl. per 
month between campaigns. This would 
indicate that when military operations are 
passive small accumulations are possible, 
but when they are active shrinkage of re- 
serve oil stocks could be considerable. 

All of these guesses notwithstanding, it 
seems reasonably certain that the differ- 
ence between the petroleum supply and 
demand of the European Axis powers can- 
not be great. Therefore it is logical to 
assume that extensive efforts are justified 
toward the destruction of Axis sources of 
petroleum supply, wherever they can be 
found. 


Chapter V. Production 


Introduction 


By Basit B. Zavorco,* MEMBER A.I.M.E. 


THE symposium on production for the 
year 1942 contains no papers on the for- 
eign situation except those on Argentina 
and Mexico. It has always been the policy 
of officers in charge of the symposium to 
refrain from publishing information that 
might possibly injure national or private 
interests. At the close of the war we hope 
again to publish full and accurate records 
of production abroad. 


EXCERPTS FROM CIRCULAR TO AUTHORS 


In order to facilitate interpretation of the 
data in this chapter, we print the follow- 
ing excerpts from the Circular to Authors. 


The field is the unit in this tabulation. In 
cases of fields extending across State bound- 
aries, such as Rodessa, it is suggested that 
each State author treat the section of the field 
in his State as a unit, and by a footnote indicate 
that the field extends into an adjacent State. 

Each space in Table 1 may represent one of 
four possibilities; either it is not applicable to 
the particular field, or the proper entry is not 
determinable, or the proper entry may be 
determinable but is not determinable from 
data available to the author, or the proper 
entry is determinable. When spaces are not 
applicable, leave blank; in spaces where the 
proper entries are determinable but not de- 
terminable from data available to the author, 
please insert y; in spaces where the proper 
entries are determinable by the author, make 
such entries. y implies a hope that in some 
future year a definite figure will be available. 

The entry of a zero is a positive declaration, 


* Assistant Director, Division of Reserves, Petro- 
leum Administration for War, Washington, D.C,; 
Chairman for Production, A.I.M.E, Petroleum Divi- 
sion, 1942-1943. 


and it is an important declaration where it 
is in order. 

Inability to determine precisely the correct 
entry for a particular space should not lead 
the author to insert merely y. Contributions 
of great value may be made by the author in 
many cases where entries are not subject to 
precise determination. In such cases the 
author should use his good judgment and make 
the best entry possible under the circum- 
stances. For many spaces the correct entries 
represent the opinion of the author (for ex- 
ample, “Area Proved”) and in such cases the 
entry need not be hedged to such extent as 
when the quantities are definite yet can be 
ascertained only approximately by the author. 

In cases under definite headings but where 
figures are only approximate, the author may 
use x. 

It is thought that the nearest whole numbers 
are sufficiently accurate for our purposes ex- 
cept as to percentage of sulphur in oil. If an 
author desires to report any other figures to 
tenths, he may do so. 

The quantity of gas produced should include, 
where possible, gas sold or otherwise marketed, 
and gas blown into the air, burned as flares or 
otherwise wasted. Segregation of these figures 
would be interesting if the authors can make 
such segregation. In any event, the figures 
should represent as nearly as possible the total 
quantity of gas removed from the reservoir. 

Under the columns on “‘ Depth,” the average 
depth to the top of the productive zones and 
to the bottom of the productive wells, when 
subtracted, should give the approximate 
thickness of the productive zone. For fields 
where this is not true because of unusually 
high dip or for some other reasons, it is sug- 
gested that the authors indicate in their text 
the approximate average thickness of the 
productive zone. 
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The net thickness of the producing formation 
should be the thickness of the producing zone, 
less the estimated amount to cover the portions 
of the zone that do not yield oil, such as dense 
shales, etc. It is recognized that for some 


fields the authors can only make rough guesses;’ 


in such cases, they should enter either x or y, 
whichever is appropriate, and production per 
acre-foot will have to be treated in a similar 
manner. Average production per acre-foot can 
be calculated by those interested from the 
figures given. 

Tn classifying wells as to producing methods, 
enter all wells that are not “flowing” in the 
column headed “Artificial Lift.”’ If desirable, 
add footnotes to indicate whether the lift is 
“pumping,” ‘gas lift” or ‘‘air lift.” 

It is recognized that for many fields it would 

‘be very difficult to determine accurately the 
quantity of each gravity of oil produced. How- 
ever, the approximate weighted average 
gravity, which will be representative of the 
total production can be determined sufficiently 
accurately to constitute significant information. 


FooTNOTES TO CoLUMN HEADINGS— 
TABLE I 


2 All fields to be listed alphabetically for the 
district; or alphabetically by counties in 
alphabetical order. 

> Areas where both oil and gas are produced, 
unless gas is marketed outside the field, are 
included in column headed ‘‘Oil.’’ Manufacture 
of casinghead gasoline and carbon black is 
interpreted as outside marketing of gas. 
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© Wells producing both oil and gas are classi- 
fied as ‘Producing Oil.’? Gas wells are those 
producing gas, but include those producing 
wet gas, from which casinghead gasoline may 
be produced. 

4 State by letters, as indicated, type of oper- 
ation: PM, pressure maintenance from early 
life of field; RP, field repressuring in its later 
life; SR, repressuring operations of secondary 
recovery type. 

¢Cam, Cambrian; Ord, Ordovician; Sil, 
Silurian; Dev, Devonian; Mis, Mississippian; 
MisL, Lower Mississippian; MisU, Upper 
Mississippian; Pen, Pennsylvanian; Per, Per- 
mian; Tri, Triassic; Jur, Jurassic; CreL, Lower 
Cretaceous; CreU, Upper Cretaceous; Eoc, 
Eocene; Olig, Oligocene; Mio, Miocene; Pli, 
Pliocene. 

‘S, sandstone; H, shale; L, limestone; OL, 
odlitic limestone; LS, limestone, sandy; C, 
chalk; A, anhydrite; D, dolomite; Da, arkosic 
dolomite; Gw, granite wash; P, serpentine; Cgl, 
conglomerate. 

9 Figures are entered only for fields where 
the reservoir rock is of pore type. Figures rep- 
resent ratio of pore space to total volume of net 
reservoir rock expressed in per cent. ‘‘Por”’ 
indicates that the reservoir rock is of pore type 
but said ratio is not known by the author. 
“Cav” indicates that the reservoir rock is of 
cavernous type; ‘‘Fis,”’ fissure type. 

4 A, anticline; AF, anticline with faulting 
as important feature; Af, anticline with faulting 
as minor feature; AM, accumulation due to 
both anticlinal and monoclinal structure; H, 
strata are horizontal or near horizontal; MF, 
monocline-fault; MU, monocline-unconform- 
ity; ML, monocline-lens; MC, monocline with 
accumulation due to change in character of 
stratum; MI, monocline with accumulation 
against igneous barrier; MUP, monocline with 
accumulation due to sealing at outcrop by 
asphalt; D, dome; Ds, salt dome; T, terrace; 
TF, terrace with faulting as important feature; 
N, nose; S, syncline. 
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By Atec M. Crowett,* Memper A.I.M.E., AND C. Ht THicPent 
Contrnutnc the increase in production and close adherence to advanced operating 
of crude oil and condensate started in 1937, _ practices. 
the oil fields of South Arkansas reached a Eight new pools were brought into ~ 
13-year peak with 26,570,704 bbl. for the production in South Arkansas during 
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Fic. 1.—PETROLEUM PRODUCTION GRAPH FOR ARKANSAS, 1932-1942. 


year 1942. The stability of the production 
branch of the industry in the area is 
demonstrated by Fig. 1, which reflects 
the fact that although the number of 
producing wells in the state has declined 
from 3280 in 1931 to 2957 at the end of 
1942, total production has continuously 
increased since the beginning of 1937. 
This is because all fields discovered since 
Jan. 1, 10937, have observed spacing 
patterns up to one well to each 160 surface 
acres, the dual completion of wells where 
there is more than one producing horizon 
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1942 (Fig. 2). They increased the state’s 
crude oil and condensate reserve by 
121,000,000 bbl., bringing the total recover- 
able reserve figure to 450,000,000 bbl. 
(Table 3) as of Jan. 1, 1943. 
Abandonment of wells in the stripper 
areas of the state increased by 32 per cent 
over the preceding year, there having been 
142 wells permanently abandoned in 1942. 
For economic reasons 279 wells were tempo- 
rarily shut down as of Dec. 31, 1942. A 
price increase may start these wells to 
pumping again and also be the incentive 
toward the commencing of several second- 
ary recovery projects in the fields dis- 
covered between 1922 and 1937. 
' There were 149 wells brought into 
production in 1942 as against 119 for the 
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‘ previous year, the production of oil-well 


gas increased over 8 billion cubic feet for 
the year and natural gasoline was recovered 
from this gas in the amount of 4o million 
gallons, an increase of 6 million gallons 
over the previous year. Proven fields were 
further defined by 35 dry holes and 45 of 
the wildcats drilled during the year were 
dry. As the year ended there were 12 wells 
drilling in proven fields and 13 wildcats in 
operation. 

Purification of sour gas produced in the 
area continued to expand during 10942, 
resulting in the location of additional war 
industries. Two fields were well on the way 
to complete dual completion of wells, while 
field casing corrosion due to action of 
hydrogen sulphide in the annular space of 
producing wells was discovered and recti- 
fied and preparations were made for the 
broadening of a secondary recovery pro- 
gram in the state. 


SUCCESSFUL REPRESSURING PROJECT 


The Schuler field, Jones sand, repres- 
suring project, which was-started in 1941, 
continued to operate successfully through- 
out 1942. There were 8.5 billion cubic feet 
of gas produced and 7.7 billion cubic feet 
returned to the reservoir. The weighted 
volumetric reservoir pressure drop for 
1942 was only 28 lb. per sq. in., while the 
oil production amounted to 4,495,622 
barrels. 

The Schuler Jones sand pool has a total 
of 146 wells, of which 140 are in the unit 
operation. Production is 
approximately 35 wells which have low 
gas-oil ratios. The high gas-oil ratio wells 
are closed in except six which are used to 
return gas to the reservoir. There is no 
active water drive present in the pool, 
purely a volumetric reservoir of proven 
depletion type. 

A high-pressure absorption gasoline 
plant is also operated by the Schuler Jones 
sand unit. Approximately 25 million cubic 
feet of gas is processed daily, resulting in 


taken from. 
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the daily production of approximately 
18,000 gal. of 22-lb. gasoline and about 
10,000 gal. of butane-propane mixture. 


CASING CORROSION 


Oil-string casing corrosion which resulted 
in casing leaks was detected in several wells 
in the Magnolia pool. After each well in 
the pool had been tested, it was found 
that the casing leaks occurred in the static 
gas column. The two theories offered as to 
the source of the trouble were electrolysis, 
or chemical reaction in the static gas 
column. (The hydrogen sulphide content 
of the gas is 1200 grains per 100 cu. ft.) 
After two consulting engineers, experi- 
enced in corrosion problems, had made a 
survey of conditions, it was their recom- 
mendation that packers be set in each well 
just above the producing horizon with a 
heavy sweet fuel oil or mud left above the 
packer. These recommendations were car- 
ried out by all operators in the Magnolia 
pool and operators in other sour gas pools 
are reworking their wells in the same 
manner on the very good assumption that 
if it will cure, it will prevent. 


DuAt COMPLETION WORK 


Dual completions in the Dorcheat and 
Macedonia fields became common practice 
during the year, with nine dual completions 
in each field in operation as the year closed. 
The two producing horizons, the Smack- 
over lime and the Cotton Valley series, 
were produced simultaneously by setting 


packers between the two productive zones 


and producing the Cotton Valley (upper 
zone) through the casing and the Smack- 
over lime (lower zone) through the tubing. 

Dual completion of wells as a means of 
permitting the concurrent production from 
the Cotton Valley formation through a well 
and also bringing production to the surface 
from the Smackover limestone formation 
without the commingling of fluids or gas 
from the two formations is highly desirable 
from an economic standpoint. 
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TABLE 1.—Oil and Gas Production in South Arkansas 
Oe eee 


pone 
1 F luction 
Area Proved, | Total Oil Production, Shar eons pane of Ei hee or |Methods, 
Acres Bbl. Millions Cu. Ft. sap tee: ie 
During! fond of 1942 | Number 
Field, County ey 1942 of Wells 
i g = 
o ‘ 
5 ; To End of | During ToEnd | During | o 3 
3 B | Oi | Gast | “roqne | “104s | of toa2 | 1942 |= | le l2el, ( 
g - 32] 2/#8|2 | w|3 
z : 2/6) 2 es/2- 18/6 | ae 
2 g 83|8|5|Sa| £5/2/ 2/58 
= ‘eS pec [Sl ct | a) ae ea | 
1| Atlanta, Columbia..|1938) 880 0 2,861,120} 1,034,327 3,910 1,397 22) 3] O| 0} 22/0 “4 2 
2| Big Creek,Columbia|1939 0| 1602 116,236 47,336 2,800 1,228 pee! ep 0 0; 1 : : 
3 predley, ioe 1925 80 0 186,705 0 z 0 0} Oo} O 0); 0 
4) Buckner, Columbia, 
Lafayette......... 1937| 1,130 0 3,393,757 762,643 880 200 28) 2) 1 0} 28) 0} 11) 17 
5 semi) Ouachita. . |1934 10 0 37,848|(Abd. 1940) = 0 2 6p Otee Oo 0}; 0} O 0 
6 ampagnolle, 
aun ee i soe aia 1927| 2,030 x 15,180,512 269,551 7 z 243} 3] 1 6} 75) 1] 1) 75 
7| Columbia, Columbia|1942 402 0 0 0 0 0 Z]\ 18} 20 1; 0) 1 0 
8] Dorcheat, Columbia 1,2402} 0 1,750,767 627,393 17,030 5,661 37| 19} 1] 10) 27] 0| 37 0 
9 Cotton Valley |1942} 6402 0 52,336 52,336 135 135 11} 11} 0} 10 1} 0} 11 0 
‘10 Reynolds... .. 1939] 1,2402 0 1,698,431 575,057 16,895 5,526 26; 8] 1 26] 0| 26 0 
11| El Dorado East, 
Union cicsoex os 1922} 1,400 # 9,610,639 126,307 x z 203} 8| 3 8} 55] 3] 0} 58 
12| El Dorado South, 
Untons.< eee. 1920} 7,980 az | 48,729,607 371,133 z az |1,116) 0} 3 6| 187} 0} O| 187 
13| Fouke, Miller...... 1940} 260? 0 526,958 324,987 242 22z 13| 7| 2 0} 13/0) 0} 183 
14| Garland City, 
Miller We oS) 8s 1932} 290 0 2,072,307 87,585 z x 28} 0} 1 2 9} 0) 0 9 
15| Haynesville, 
Columbia’... .. 1942) 802) 0 1,060 1,060 0.5 0.5 4) Te O20 1) 0} 1 0 
16| Irma, Nevada..... . 1921; 900 0 7,228,300 191,416 2 x -| 150} 0] 0} 5} 73/0] O| 7 
17| Lewisville (Stamps), 
Lafayette........ 1939} 400 0 538,824 64,452 3342 50r 19} 0} 0 1} 18/0} O} 18 
18} Lisbon, Union..... 1925| 2,700 F 6,822,506 59,760 x z 356) 0] 0 5| 143) 0} 0} 148 
19] Macedonia, 
Columbia........ 1,520? 0 526,333 396,771 6,316 4,567 28] 22} 0} 8] 20) 0) 28 0 
20 Cotton Valley‘ |1942| 7202 0 17,608 17,608 70 70 9} 9} O| 8 1; 0| 9 0 
21 Reynolds. .... 1941] 1,5202 0 508,725 379,163 6,246 4,497 19] 13} 0} O} 19) 0} 19 0 
22| Magnolia, Columbia|1938| 4,494 |1,200 | 24,714,702) 6,366,089 21,870 5,920 116} 0} O} 0} 115} 0)107 8 
23| McKamie, Lafayette 2,880 0 1,694,056 722,367 12,138 5,412 19] 5) 2) Oj} 19) 0} 18 1 
24 Cotton Valley. |1942 402 0 15,635 15,635 3 3 Dio ady Ot0 1} 0} 0 1 
25} Reynolds... .. 1940] 2,880 0 1,678,421 706,732 12,135 5,409 18} 4) 2} Oj; 18) 0} 18 0: 
26| Midway, Lafayette. |1942| 1,252? 0 1,222,247) 1,222,247 338 338 31) 31) 11 0} 31) 0} 30 1 
27| Mt. Holly 
(McDonald), 
Ouachita........ 1929 60 0 117,085|(Abd. 1931) x 0 6} 0} OF 0 0} 0} O 0 
28] Mt. Holly, Union. .|1941| 2002 0 139,739 129,316 955 913 Oe Se! 26 5| 0} 5 0 
29| NewLondon, Union|1942| 3602 0 67,965 67,965 13 13 9} 9} 2) 0 9} 0} 7 2 
30| Nick Springs, Union|1940| 130 0 615,526 127,732 250 39 14; 0} 0} 0] 13/0) 0} 13 
31] Patton, ial elte...\1941 802 0 25,519 12,727 124 22 2) 1) 1 0 1} 0] 1 0 
32| Rodessa, lai: 1937| 1,950 | 200 6,607,521 367,567, 40,125 5,941 123] 0 10 10} 50/10) 0} 60 


» Footnotes to column heads and explanation of symbols are given on page 264, 

1 Including several small producing areas. , 

* Areas of Big Creek, Columbia, Dorcheat, Fouke, Haynesville, Macedonia, McKamie-Cotton Valley, Midway, Mt. Holly, New 
London, Patton, Schuler-Cotton Valley, Stephens-Smart, and Texarkana are not yet fully defined. 

+ Big Creek, Doreheat, Macedonia, McKamie-Reynolds, and Texarkana are classiffled as gas-condensate pools. Although Dorcheat 
has a 15-ft. oil column with a maximum 75-ft. gas cap, experience has proved that in attempting to produce only the oil column water 
coning will result. Thus it is necessary to perforate higher and the resultant production is a straw-colored to water-white condensate. 
Atlanta, es rv Mt. Holly-Reynolds, Patton, Schuler-Jones, Schuler-Reynolds, and Village have gas caps which are not being 
needueed — the Seas tes of a few relatively high gas-oil ratio wells in Village and Mt. Holig Repnnbae Buckner and Midway are 
undersaturated pools. : 

‘Dorcheat and Macedonia Cotton Valley wells are dual completions. The Smackover lime is produced through the tubing while the 
Cotton Valley is produced through the casing. 

5 Haynesville is an extension into Arkansas from Louisiana. 

6 Production figures not final; subject to minor changes. 
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TABLE 1.—(Continued) 


Bevervor 
ure, : 
ih ner Character of Oil Producing Formation Deepest Zone Tested 
Sq, In. to End of 1942 
Depth, Avg. Ft. 
Bl Initiall-o | Seo (at N yay 2 |f 
2 3S |2slee5 8| sé Sie) 2 | a& gel 2 sé 
© oo ESlIESS S an s ‘DO Ao ea = £ acdilan 
S Bs |S6|EaE<| so o/s] 88 | 8& (shi & fc 
a ole O lS a S)/el ee | ah a) aw an 
1 |3,821 | 3,450 45 0.47| Reynolds Jur OL | 15 8,202 | 8,227 5} A |S 
2|3,723 |3,723 69 0.05] Reynolds Jur OL | 13 | 7,959|7,995 | 36] A con ae 7/000 
3 = x _ 26 0.43) Buckrange CreU S |Por| 2,785 | 2,790 5| A | Paluxy 3,555 
413,195 | 2,526 31 2.0 | Reynolds Jur OL | 20 | 7,200} 7,260 30} A  |Smackove 
5 P A , 7,444 
5 x z 16 2.56| Nacatoch CreU S |Por} 1,356 | 1,369 13] ML | Travis Peak 2,500 
22 1.42| Tokio CreU 2,780 | 2,80 : 
Bees 16) ¥ { 34 | 2.00|TravisPeak |Creb | & | Por {3440 ey 15) NL | Eagle Mills | 6,911 
: 3,750 | 3,750 65 y Reynolds Jur OL | 15 | 8,030 | 8,070 25) A  |Smackover 8,150 
43 
9 | 3,400 | 3,4 
00 62 0.28} Cotton Valley | Jur S | 20 | 7,850} 7,900 25| A | Smackover 9,028 
10 [4,243 |3,300 A ala veies eal 
i Me ; eynolds Jur OL | 15 | 8,815 | 8,900 60| A | Smackover 9,028 
& y { Bd} 1.49} Nacatoch CreU S |Por| 2,170} 2,180 10} TL | Cotton Valley | 6,003 
12 2 y 33 1.15} Nacatoch CreU S |Por| 2,100} 2,175 20) ANL | Smackover 7,820 
13 | 1,485 y 30 1.30} Paluxy CreL 20 | 3,583 | 3,660 25| F | Smackover 9,550 
32 1.26| Paluxy 2,925 | 2,935 
oe ae { Ava al Bes \ CreL | § | Por { wee pes 10| ML | Rodessa 4,432 
15 | 2,500 | 2,500 38 0.60} Pettit CreL OL | 17 5,462 | 5,480 13) Af | Pettit 5,540 
16 z y 14 2.70| Nacatoch CreU S |Por| 1,150}1,179 27| AF |Travis Peak | 3,785 
Bl 
17|1,4502| 43 | 0.66 | Rodess Cre | opt] 17) 3,400]3,500 | 20| TF |Smackover {7,420 
18 y y 34 1.08] Nacatoch CreU S |Por|] 2,100} 2,120 20| ML | Smackover 6,861 
19 | 
20 |3,400 |3,400 { a 
Us , 68 0.02] Cotton Valley | Jur S | 20] 7,900} 8,100 12! AL | Smackover 9,020 
21 | 4,130 | 3,735 62 0.13| Reynolds Jur OL | 14 | 8,870} 8,955 75. A  |Smackover 9,020 
74 3,465 | 3,048 39 0.90| Reynolds Jur OL | 17 | 7,350|/7,600 | 100; A | Smackover 7,824 
24 | 2,831 y 42 0.04] Cotton Valley | Jur S |Por| 7,255 | 7,265 10} AL | Eagle Mills 9,980 
25 | 4,365 | 4,152 59 0.19] Reynolds Jur OL | 17 | 9,125|9,300 | 106) A | Eagle Mills 9,980 
26 | 2,920 | 2,724 35 1.38] Reynolds Jur OL | 25 | 6,340 | 6,550 75| Af | Smackover 6,750 
27 z x 30 y Travis Peak CreL S |Por| 2,800 | 2,813 7| ML | Travis Peak | 3,378 
28 | 3,180 | 3,153 44 0.77| Reynolds Jur OL | 20 | 7,146} 7,175 26| A |Smackover 7,373 
29 | 2,650 31 1.88} Cotton Valley | Jur S | 18 | 5,700 | 5,850 25; AL | Smackover 6,100 
30 | 1,600 39 0.80} Travis Peak CreL § |Por| 3,153 |3,762 15| AF | Smackover 6,819 
31 | 4,380 0.60| Reynolds Jur OL | 16 | 9,312 | 9,503 30| A_ | Smackover 9,503 
0.38] Rodessa CreL S-LS| 25 | 6,050 | 6,100 25| AF | Rodessa 6,514 


The Smackover formation is blanket in 
type, served by an active water drive but 
productive of extremely sour gas. The 
Cotton Valley formation is highly lenticular 
(as many as 27 lenses indicated productive 
in a single well). These lenses are small, 
often missing in 4o-acre offset wells, and 


productive of oil as often as gas condensate. 
The gas is sweet. 

Positive shutoffs to prevent commingling 
of sweet and sour gas have proved difficult. 
While there is a market for both gas and 
oil from both formations, it is felt that 
much closer spacing than the present one 


270 


well to 80 surface acres will be necessary to 
properly deplete the indicated oil reserve 
of the Cotton Valley formation. Separate 
wells will be necessary to produce the sweet 
gas from the Cotton Valley reservoirs if it 
is to be kept free of hydrogen sulphide 
contamination. 


A DvuAtty COMPLETED WELL 


Interesting is a résumé of operations in a 
dually completed well, The Carter Oil Co., 
J. H. Kirkpatrick No. 1 well in the N.14 of 
SoC, 1350) eS) 5...) 22%, Wa se Doreneat 
field, Columbia County, Ark. The 6-in. o.d. 
oil string was set at 8997 ft. and the cement 
plug drilled out to 8957 ft. The casing was 
perforated opposite the Cotton Valley 
with a combination McCullough gun and 
testing tool run on 2)4-in. tubing. A 
total of 36 one-half inch shots was used in 
opening the Cotton Valley at 7856 to 
7865 feet. 


OIL AND GAS DEVELOPMENT IN SOUTH ARKANSAS IN 1942 


The drill stem test, made with a testing 
tool, gave a rate of 78 bbl. of condensate 
per day, with a gas-condensate ratio of 
22,756 cu. ft. per bbl. The Cotton Valley 
perforations were then reamed and the 


'Smackover perforated at 8936 to 8945 ft. 


with 36 one-half inch shots. 

The McCullough tester failed to seal, so 
a Halliburton tester was set at approxi- 
mately 8900 ft., following which the well 
was swabbed for a recovery of mud and 
salt water with a small show of oil. These 
perforations were then squeezed, the 
cement plug drilled out to 8942 ft. and the 
casing perforated at 8928 to 8941 ft. with 
52 one-half inch shots. 

The well came in through the tester 
and produced 12 bbl. brownish 53° A.P.I. 
condensate and 96 bbl. salt water in 15 hr. 
through a 3¢-in. bottom and 14-in. top 
hole choke with 650 lb. flowing pressure. 
A Baker bridge plug was then set at 8920 ft. 


TABLE 1.—(Continued) 


‘Area Proved: ||'"otal’O; : Total Gas F Oil-pro- 
rea Proved, otal Oil Production, Production Number of Oil and/or | duction 
Acres Bbl. Millions Cu. Ft Gas Wells Methods, 
pe End of 
1942 
Duri 
Field, County 1942" End of 1942 owls 
E = 
£ is C is) 3 
‘) 5 : To End of} During ToEnd | Durin 
5 Z Oil | Gast* | “"yg4ae | y942e | of 1942 | 1942" |= =e & 
& i 
g rs me BES = \S| ols 
4 s Bo |e) % as Sie a Lae 
A . o a. EB 3 Ba 32 3 iS] 24 
| a O°/5 |S [a7 EO le me | 24 
33| Schuler, Union. ... 2,944 | 200 | 82,272,081) 5,720,572 41,202 9,757 1 5} 3] 102} 80) 0] 61} 1 
34 Cotton Valley. |1942|} 1402 0 201,649 201,649 469 469 7| 5) O % 7| 0 oF 0 
35 Jones Sand....|1937] 2,944 | 200 | 25,552,670] 4,495,622} 34,996 8,474 146} 0} 0] 102} 44) 0) 40} 4 
36 Morgan Sand..|1937} 300 0 2,507,984 236,602 2,018 174 14] 0} 3 0} 14) 0; O| 14 
37 Reynolds. . ..- {1937} 606 | 200 4,009,728 786,699 3,719 640 16; 0} O} O; 15) 0} 14 1 
38] Schuler East, Union|1941| 240] 100 231,093 194,771 655 409 6} 3] OF O 6] 0} 5 1 
39|Smackover, 
Ouachita, Union.. 125,760 393,915,129} 4,892,789 z x |3,760} 1) 67} 66/1603] 0] 0/1,603 
40 Heavy........ 1922|16,000 338,170,457] 4,207,390 x x y| 0} y| 36)1,140) 0} 0/1,140 
41 LAghty vcmices 1922) 9,600 x | 55,495,498 651,028 x x y| 1] y| 29] 460] 0} 0} 460 
42 Snow Hill..... 1936) 160 x 249,174 34,371 x x CeO Olea 3} 0} 0} 3 
43] Stephens, Columbia, 
Nevada, Ouachita |1922| 3,000 x 6,903,910 179,663 2 z | 312} 2) 2) 40) 194] 0] 0} 194 
44] Stephens, Columbia |1941} 8002} 0 512,295 444,388 101 87 22| 15) 3 
45| Texarkana, Miller..|1942| 1602 0 11,690 11,690 348 348 La e0 ml 0 <7 
46| Troy, Nevada...... 1936] 500 0 2,367,418 406,534 x x 51) 3) 0} 6) 43) 0} O} 43 
47| Urbana, Union....|1930} 500 0 7,130,457 915,661 2 x 85] 1) 2) 4] 66) 0} 0O| 66 
48} Village, Columbia. .|1938} 480] 250 1,569,455 423,905 7,067 1,378 13} 1] 0] 0} 12] 0} 12 0 
49] Total......:.... 69,026 /2,310-+-/579,701,317| 26,570,704|10,156,480+-| 43,697-+|7,012|149]117| 279|2,942|15|347|2,628 
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and the Smackover again perforated at 
8880 to 8912 ft. with 129 one-half inch 
shots. 

On a drill-stem test, with a 14-in. top 
and bottom choke, the well made 30 bbl. 
water white 65.7° condensate in 4 hr. with 
a tubing head pressure of 1550 to 1650 lb. 
On the state test, through a %4-in. choke, 
the well produced at the rate of 72 bbl. 
condensate per day with a gas-condensate 
ratio of 19,100 and with a flowing tubing 
pressure of 2550 pounds. 

In making the dual completion, a Baker- 
type 415-C retainer production packer was 
set at 8858 ft. The cone-type positive seal 
ordinarily used in this installation was 
replaced by a polished joint with four 
rubber pack-off rings. This 
joint is designed to run on the bottom of the 
tubing string and to hand with the seals 
in the packer. Use of a number of seals 
allows free vertical movement of the tubing 


AND C, H. THIGPEN 272 
string due to expansion or contractions 
as the result of slight temperature changes 
without leakage occurring through the 
packer. A metal ring was welded above the 
top seal to prevent unseating of the packing 
rings by excessive expansion. 

The danger of tubing leaks in the string 
was eliminated in so far as possible by the 
treating of all tubing joints with Rectorseal. 
In the completion, the production tubing 
was run in and spaced to seat the seals in 
the packer and the installation tested with 
pump pressure to 1500 lb. The polished 
joint was then lifted out of the packer and 
the mud in the casing above the packer 
displaced with water. The tubing string 
was swabbed until the Cotton Valley 
commenced flowing, the Smackover being 
sealed off by the flapper valve in the packer. 
The polished joint was then set back into 
the packer and the Christmas tree con- 
nections bolted down. A ram-type Cameron 


TABLE 1.—(Continued) 


Character of Oil 


Producing Formation 


Deepest Zone Tested 
to End of 1942 


Depth, Avg. Ft. 
Pa 2 (i 
@ jae ai See he Name 3 
AQ |8.8\s § = |s z % 
2S | 33/2 ° nnn ed 2 Laie 
ete aie Z gee 8 As 
wo | BB! 8 5 & |32| & Sty 
2 F lols 5 ai| # A 
Cotton Valley $ AL | Smackover 8,328 
RP Cotton Valley 8 A | Smackover 8,328 
Cotton Valley S AL | Smackover 8,328 
Reynolds OL A | Smackover 8,328 
Cotton Valley s AL |Smackover 7,702 
2,000 | 2,025 i 
2,450 | 2,475 Af | Eagle Mills 7,255 
2,600 | 2,610 
eon P00} ALE | Igneous 7,973 
4,800 | 4,960 AF | Eagle Mills | 5,708 
1,500 ah 
2,100 | 2,110 NLF | Smackover 6,053 
1,6252 y 3,390 | 3,450 A |Smackover 5,965 
3,418 3,358 7,350 | 7,420 A | Smackover 7,700 
kat Peet F | Eagle Mills | 6,148 
Sales a gereiaiecy A | Cotton Valley: | 4,501 
7,390 | 7,350 A |Smackover [7,603 
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TABLE 2.—Summary of Drilling Operations in Southern Arkansas 
eee a eA TS ee Ne ey eee 
Important Wildcats Drilled in 1942 


County 


Location 


Depth, | Surface Formation 


Sec. | Tp. | Ree. 


CO COMI OR COOL 
io) 
xy 
= 
S 
g 
5 


115])) GARETT BI Brie he ited Ry ae eS mn et a 


AMIE ISOUSOT See fer eM Ae 3 choo rel cccre's\pieanls 0 5:06 dearace ein rdhcsa yen is lovsesehhs ade oe 
PON MeaaveLto wes he a 2 dite, ws-cic crstiuneiosoee 

23 | Lafayette . 
PAG PEA VE ULOR eR Pe tst eR oie Chote cede an Miers Gane sehen cd 
DIMA VELMA AMIE ES AI yor Si iclars'cididis otha hls iveir aioe wise oe 
d UATE Y CLEC Re Riera sR Lt, BES as pafe is, sie wre ales ode Site 
TMM RRE ELEC er ereR hice tosis eee es boosie sie clweidldiurd.a Sacto dlece. ore 
| PRUE LOULOMEE Mitte: a ctotcosfete vis tied as ot «die lelaccl owt weld alone 
OMBILAL aMOLtem Memento ted sh oserets oie IPR sie, be athcarctaremt ah) bad ota a guste 
APL VELL RR INES cae Gilsoe tte otis tee ose stone a baleiere eis whotesele 
GIMENO MERLE apes cose spat vre cio suze. orto etasernie- sins ste. 
DAME LLG URRA VERS see tee div oi8 sicls ae lala oie eees ener hata eee | 
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produce through casing. 


tubing head was used in this installation, 
which permits control of the casing at all 
times and allows the tubing string to be 
raised and lowered under pressure as was 
necessary for swabbing in of the upper pay. 
The regular Christmas tree master valve 
afforded control of the tubing string. From 


ENN 


ay 


san ely 


eer ore 3 | 168 |10W 5,673] Terrace deposits 
tine 28 | 15S |10W 6,301] Terrace deposits 
Se 16 | 17S |10W 5,609) Alluvium 
cara 11 | 168 |12W 5,050| Terrace deposits 
he i RE 24 | 158 |13W 5,206] Terrace deposits 
Settee 28 | 148 |14W 4,992) Terrace deposits 
ara oe 27 | 158 |14W 4,980} Alluvium 
nt ore 2 | 118 | 20W 2,085} Alluvium 
Re Ree 4 |118 |19W 817] Terrace deposits 
etoicde aus 15 | 18S | 21 W 8,898] Claiborne 
ae cet eee 16 | 18S | 22 W 7,888) Claiborne 
PE eh 21 15S | 21 W 6,717] Claiborne 
Bejeneia he 61 ¢ 23 178 | 21 W 8,125) Claiborne 
We cea he ne 10 | 20S |} 20W 5,540} Claiborne 
ene be 15 |} 178 |22W 8,590) Claiborne 
Factors 12 | 168 |19W 6,666} Claiborne 


cca Tia chsprrats 2 1 25 W 6,101) Wilcox 
etter 32 1 23 W 6,403} Wilcox 
ee a, eee i 28 W 1,410} Trinity 
cone 35 11 W 2,775) Jackson 
36 9W 705| Alluvium 


4§ 
4§ 
88 
38 
6S 
11 | 158 |}24W 6,536] Terrace deposits 
5 158 | 24W 6,561] Terrace deposits 
eh 30 | 178 | 23 W 9,429] Claiborne 
Sen teas 17 158 | 23 W 6,598] Wilcox 
Sat Event sat 14 155 | 24W 6,529] Wilcox 
Sefer ce 4 |19S |23W| 10,477| Terrace deposits 
Enea chip 15 | 158 | 25 W 7,276) Alluvium 
ake lates 38 | 158 | 24W 6,579| Terrace depdsits 
Re ee ee 1 | 158 | 24W 625] Terrace deposits 
te Aree 18 | 128 }29W 3,726] Terrace deposits 
BS sect ater 8 | 13S |31W 1,990) Alluvium 
36 | 115.) 31W Terrace deposits 
17 5N/10W Atoka 
3 | 168 | 28W Terrace deposits 
4 | 158 | 28W Midway 
2 | 158 | 26 Ww Alluvium 
33 | 128 | 20 W Wilcox 
4 | 138 | 22W Wilcox 
30 138 |17W Alluvium 
16 | 158 |19W Claiborne 
17 | 138 |16W Alluvium 
6 | 15S | 18 W Claiborne 
15 | 128 |17W Alluvium- 
18 38 | 15 W Alluvium 
4 |188 |12W Claiborne 
26 | 165 | 14W Claiborne 
18 | 19S | 15 W Claiborne 
36 | 165 |17W Claiborne 
13° | 188 }12 W Claiborne 
1 | 19S |13 W 4! Claiborne 
25 | 188 | 15 W Claiborne 
1 | 18S | 12 W Claiborne 


1 Cotton Valley discovered by dual completion methods. Smackover Lime produces through tubing and Cotton Valley zones 


all tests to date, this dual completion has 
been successful. 

In so far as the cost of drilling this well 
is concerned, the information is incom- 
plete, but, as nearly as can be deter- 
mined, cost of the well, including casing, 
tubing, Christmas tree, etc., was approxi- 
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TABLE 2.—(Continued) 
ES 


Important Wildcats Drilled in 1942 


Initial Produc- A oe a 
. an. 
tion per Day Choke er Sq 
i —_—_—_————_| _or 
hing 88 omen Drilled by oe, nak 
Oil, Gas, Inch i ; 
U.S. | Million Casing | Tubing 
Bbl. | Cu. Ft. 
1 | Eagle Mills Placid Oil Co. Dry and abandoned 
2 | Eagle Mills Placid Oil Co. Dry and abandoned 
3|Smackoverlime _ | Placid Oil Co. Dry and abandoned 
4 | Smackover lime Placid Oil Co. Dry and abandoned 
5 |Smackover lime _| Placid Oil Co. Dry and abandoned 
6|Smackoverlime | Placid Oil Co. Dry and abandoned 
7 |Smackoverlime | Skelly Oil Co. Dry and abandoned 
8 | Eagle Mills Coker & Greives Dry and abandoned 
9 | Nacatoch Coker & Greives Dry and abandoned 
10 | Cotton Valley Atlantic Ref. Co. : 66° A.P.I. 
11 | Cotton Valley . | Atlantic Ref. Co. : 65.5° A.P.I. 
12 | Smackover lime M. 8. Lake Dry and abandoned 
13 | Smackover lime Roy Lee, Trustee : 51° A.P.I. 
14 | Lower Pettis lime | Navarro Oil Co. : 250 | 38.4° A.P.I. 
15 | Smackover lime Sinclair-Prairie Oil Co. Dry and abandoned 
16 | Smackover lime Southwood Oil Co. Dry and abandoned 
17 | Smackover lime Barnsdall Oil Co. Dry and abandoned 
18 | Smackover lime Hygrade Producing Co. Dry and abandoned 
19 | Paleozoic T. DeGrazier, et al. Dry and abandoned 
20 | Paleozoic Curtis-Low Oils, Inc. Dry and abandoned 
21 | Sparta Frank Stratton, et al. Dry and abandoned 
22 | Smackover lime Barnsdall Oil Co. 36.5° A.P.I. 
23 | Smackover lime Barnsdall Oil Co. Dry and abandoned 
24 | Smackover lime Carter Oil Co. 46.2° A.P.I. 
25 | Smackoverlime | | Frankel & Riddel Petr. Co. Dry and abandoned 
26 | Buckner Gene Goff Dry and abandoned 
27 | Smackover lime McAlester Fuel Co. Dry and abandoned 
28 | Smackover lime Mid-Continent Petr. Corp. Dry and abandoned 
29 | Sm&ckoverlime | P. R. Ruthford Dry and abandoned 
30 | Midway E. P. Wingfield Dry and abandoned 
31 | Paleozoic A, Gutowsky et al. Dry and abandoned 
32 | Paluxy W.S. Ki Dry and abandoned 
33 | Paluxy | nG, Dry and abandoned 
34 | Paleozoic aft iF Dry and abandoned 
35 | Smackover lime il Co. : %2 |0(Packer)| 2,600 | 70.6° A.P.I. 
36 | Smackover lime Sylvester-Wadley, et al. , Dry and abandoned 
37 | Smackover lime idewater Asso. Oil Co. Dry and abandoned 
38 | Smackover lime H. L. Hunt Dry and abandoned 
39 | Smackoverlime | M. E. Wakefield Dry and abandoned 
40 | Travis Peak. Joe Bander Dry and abandoned 
41 | Travis Peak. The Hunter Co. Dry and abandoned 
42 | Ragle Mills, J. F. Magale Dry and abandoned 
43 | Tokio Milam & Bond Dry and abandoned 
44 | Eagle Mills North Central Texas Oil Co. Dry and abandoned © 
45 | Wilcox , A. W. Givens Dry and abandoned 
46 | Smackover lime Amerada Petr. Corp. Dry and abandoned 
47 | Smackoverlime Bruce Anthony ° Dry and abandoned 
48 | Blossom Sam Kinard — Dry and abandoned 
49 |Smackover lime _| Lion Oil Refining Co. Dry and abandoned 
50 | Cotton Valley Marine Oil Co. : 31° A.P.I. 
51 | Travis Peak Stanley Mitchell Dry and abandoned 
52 | Smackover lime Crescent Drilling Co. Dry and abandoned 
53 | Smackover lime N. H. Wheless Drilling Co. Dry and abandoned 


In Proven Fields | Wildcats 


Nuamber of wells drilling Deo, 31, 10420 icc csnu vic «s007 wom «gags avcbiiieb ek Satins ll 


Number of oil wells completed during 1942. .......... 0.0. cece cece cee ceetentenceues 141 3 
Number of gas wells'complated during 1942 ya<\ijcca cscs esse Cscules aigleal Meena ane 0 0 
Number of dry holes completed during 1942. ............. ccc cece e ese cn cece eeeeee 35 45 
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mately $78,100. It is estimated that a 
single zone completion to 8000 ft. would 
cost $65,600 and one to gooo ft. would cost 
$76,700. Thus, by dual completion, a 
saving of $64,200, or 45 per cent of the cost 
of the two wells, was realized. 


DEVELOPMENT AND EXPLORATION 


At the end of 1942 there were 64 known 
undrilled subsurface structures in South 
Arkansas. Approximately 90 per cent of 
these were located by seismograph. 

Of the 229 wells drilled during the year, 
35 were dry holes in proven fields, 45 were 
wildcat dry holes, 104 were completed as 
oil wells, and 45 were completed as gas- 
condensate wells. Eight new pools were 
discovered, three of which were Smackover 
lime pools, four were Cotton Valley pools, 
and one Pettit lime pool. The Smackover 
lime pools were: Columbia (condensate), 
Midway (oil), and Texarkana (condensate). 
The Cotton Valley discoveries were: New 
London (oil), Dorcheat (oil and con- 
densate), Macedonia (oil and condensate), 
and McKamie (oil). 

Dorcheat and Macedonia Cotton Valley 
pools were brought into production by 
dual completion methods. The McKamie 
Cotton Valley discovery well was a plug- 
back on a Smackover lime well which had 
produced some lime condensate prior to 
going to water. The Pettit lime discovery 
resulted from the Haynesville, Louisiana, 


Pettit Lime pool, extending into Arkansas. _ 


Columbia Pool.—The Roy Lee, Trustee, 
Lizzie Pickler No. 1, sec. 23, T. 17 S., 
R. 21 W., Columbia County, encountered 
saturation in the Reynolds odlite of. the 
Smackover lime at a depth of 8030 ft. 
Completion date was Dec. 26, 1942, and 


_ initial test was 50 bbl. 65° A.P.I. gravity 


condensate per day with a gas-condensate 
ratio of 12,000 cu. ft. per bbl. of condensate. 
Initial bottom-hole pressure was 3750 lb. 
per sq. in. The discovery resulted from 
_ seismic exploration. 

* Midway Pool.—Arkansas’ outstanding 
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discovery for the year is the Midway pool. 
Discovered by Barnsdall Oil Company’s 
Edgar’ Bond No. °1;-sec.f21}--T) rsSs, 
R. 24 W. Lafayette County, on Jan. 1, 
1942, this Smackover lime pool has added 
over 50 million barrels to the state’s oil 
reserves. Oil saturation was encountered 
in the top of the Reynolds odlite at a depth 
of 6314 ft. and the water level was estab- 
lished at approximately 6500 ft. Initial 
test was at the rate of 638 bbl. 35° A.P.I. 
gravity oil per day on 15¢,4-in. choke. Gas- 
oil ratio was 257 cu. ft. per bbl. of oil, 
and initial bottom-hole pressure was 2920 
lb. per sq. in. Formation samples revealed 
the pool to be undersaturated with the 
saturation pressure being 2525 lb. per sq. 
in. The discovery resulted from seismic 
exploration. 

Texarkana Pool.—On Sept. 7, 1942, 
Carter Oil Company’s Orr No. 1 well was 
completed from the Smackover lime as a 
condensate well. Its location in sec. 3, 
T. 16 S., R. 28 W., gave Miller County 
its first production from the Smackover 
lime. Top of the saturated porosity was 
encountered at 7348 ft. and the water 
level was established at 7420 ft. Initial 
production on a 14é,-in. choke was 68 bbl. 
of condensate per day and a gas-condensate 
ratio of 27,286 cu. ft. per bbl. The discovery 
resulted from seismic exploration. 

Dorcheat-Cotton Valley—The Atlantic 
Refining Company’s Pine Woods B-1 
well ain "secs 16," Dier8 O54. Riv 22 W.. 
Columbia County, was plugged back from 
the Smackover lime and tested the 7850-ft. 
Cotton Valley zone on Feb. 6, 1042. 
Initial test showed water-white 71° A.P.I. 
gravity condensate, and the well was 
closed to production pending a gas market. 
Later in the year an offset abandoned 
Smackover lime well was re-entered and 
the same zone was tested. The well tested 
43° A.P.I. gravity oil with a gas-oil ratio 
of 6000 cu. ft. per bbl. Nine Smackover- 
lime wells tested the Cotton Valley zone 
by dual completion methods. Initial 
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tests indicated gas condensate of sufficient 
volume to warrant commercial production. 
However, these zones were closed to 
production because of lack of a market for 
the gas. 

Initial bottom-hole pressure of these 
zones was 3400 lb. per sq. in. Gas-conden- 
sate ratios average approximately 20,000 
cu. ft. per bbl. These zones were detected 
by coring the breaks and electrical logging 
after seismic exploration had indicated 
sufficient structure to drill Smackover 
lime wells. 

Macedonia-Cotton Valley.—Similar to 
Dorcheat, the discovery of Cotton Valley 
production in this field resulted from dual 
completion tests from the 8000-ft. Cotton 
Valley zone and the Smackover lime. As of 
Jan. 1, 1943, nine Smackover lime wells 
tested the 8000-ft. Cotton Valley zone by 
dual completion methods. These initial 
tests also indicated gas condensate of 
sufficient volume to produce commercially. 
This Cotton Valley zone was also closed to 
production owing to lack of a gas market. 
However, a market for the gas is antici- 
pated for the Cotton Valley zones in 
Macedonia and Dorcheat in early 1943. 

Initial reservoir pressure was approxi- 
mately 3400 lb. per sq. in., while gas- 
condensate ratios are very similar to those 
in Dorcheat, averaging 20,000 cu. ft. per 


bbl. This pool was also discovered as a 


result of seismic exploration. 

Although the discovery wells in the 
Dorcheat and Macedonia fields are six 
miles apart, the two have progressively 
developed toward each other until at the 
- present time the east edge of Dorcheat is 
only 1144 miles from the west edge of 
Macedonia. There is evidence of a saddle 
between the two pools. As to whether the 
saddle will dip below the water table or the 
two pools connect directly into one pool 
remains to be proved. 

McKamie-Cotton Valley—The one Cot- 
ton Valley well in this pool was discovered 
as a result of a plug-back job on the Carter 
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TABLE 3.—Reserves of Oil and Condensate 
Pools in Arkansas as of Jan. 1, 1943 


FLowinc Or Poors 


Reserves 
Field ee 
Oil, Million | Gas, Billion 
Bbl. Cu. Ft. 
Atlatitas Avs. ee crater chal 5 9 
Buckiieises cnec eee eee I 
Dorcheat-Macedonia C.V. 57 112 
Madgnoliantey tase oa trans 157 197 
MidWay... caches. eee 50 34 
Mt. Holly.. 5 9 
New Londonsmswasennee « 2 I 
Schuler-Jones............ 32 45 
Schuler-Reynolds......... 3 5 
Schuler-Cotton Valley.... 4 4 
Schuler-Hast 7 Ja. 0etee st 2 2 
Villages. cc oes ner. or 3 9 
Totaling vetty oe electors ced 328 428 
GAS-CONDENSATE POOLS 
Reserves 
Field 
Condensate,| Gas, Billion 
Million Bbl.| Cu. Ft. 
Big Creeks >. urine eee 3 66 
Dorcheat-Lime*.......... 9 98 
Dorcheat-Cotton Valley?. . 3 40 
Macedonia-Lime......... 10 128 
Macedonia-Cotton Valley? 4 50 
MeéeKamié.2d.0 nieces 36 423 
s) 
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State total oil............. 380.3 million barrels 
State total distillate....... 70 ~=million barrels 
State total oil and distillate 450.3 million barrels 
State total wet gas........ 1333 billion cubic feet 


@ An oil field under Arkansas law but classed as gas 
field by P.A.W. for spacing reasons. ves 
> Multiple-lens production in which oil reserves 


may exceed by far gas-condensate reserves if develop- 


mentjproceeds. 
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Oil Company’s Cornelius Unit No. 1, 
Smackover lime well, sec. 30, T. 17 S., 
R. 23 W., Lafayette County. This was an 
edge lime well which had gone to salt 
water. Perforations in the Cotton Valley 
zone were from 7255 to 7265 ft., and on 
Feb. 11, 1942, initial test was 288 bbl. of 
46° A.P.I. gravity oil with a gas-oil ratio 
of 265 cu. ft. per bbl. Initial bottom-hole 
pressure was 2831 and the well is now 
pumping. Seismic exploration resulted in 
the discovery. 

New London.—Producing from saturated 
Cotton Valley zones varying in depth from 
5700 to 5850 ft., the New London pool was 
discovered on April 12, 1942, by the Marine 
Oil Company’s Frost No. 1 well, sec. 13, 
T. 18 S., R. 12 W., Union County. Initial 
production test was good for over too bbl. 
31° A.P.I. gravity oil per day on }4-in. 
choke, while gas-oil ratio was approxi- 
mately 400 cu. ft. per bbl. Initial reservoir 
pressure was 2850 lb. per sq. in. Nine wells 
were completed by the end of the year, and 
total oil production was 67,965 bbl. The 
discovery resulted from seismic exploration. 

Haynesville Extension—Although this 
Pettit lime pool was extended into Arkan- 
sas on Dec. 15, 1942, by the completion 
of Navarro Oil Company’s S. J. Beene 
No. 1 well, sec. 10, T. 20 S., R. 20 W., 
Columbia County, it was originally dis- 
covered in Louisiana on Nov. 20, 1941, by 
the T. L. James, Callie Aiken No. 1 well, 
sec. 27,: T. 
Parish. The discovery well in Louisiana 
had a depth from surface to the producing 
horizon of 5420 ft. Initial production test 


23 N., R. 8 W., Claiborne 


was 228 bbl. of 39° A.P.I. gravity oil per 
day on 1}4-in. choke. Initial bottom-hole 
pressure was 2270 lb. per sq. in., while the 
gas-oil ratio was 4oo cu. ft. per bbl. The 
discovery extension well in Arkansas had an 
initial production test of 240 bbl. of 38° 
A.P.I. gravity oil per day on a 34-in. choke. 
Initial bottom-hole pressure was 2344 
Ib. per sq. in. and gas-oil ratio was 400 cu, 
ft. per bbl. Reservoir sample data indicate 
that the formation oil is fully saturated. . 
The discovery resulted from seismograph. 


REGULATION OF PRODUCTION 


The Arkansas Oil and Gas Commission 
continued to control production on an 
optimum rate basis. Reservoir-pressure 
drops were held to a minimum, while 
individual well gas-oil ratios were con- 
trolled with a maximum gas-oil ratio limit. 
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Natural Gas in Northwest Arkansas 


By Atec M. Crowett,* Memper A.I.M.E., anp THomas D. Batteyt 


ALTHOUGH natural gas was first dis- 
covered in Northwest Arkansas in 1887, 
near Fort Smith, Sebastian County, the 
literature contains very little information 
on the region, which is separated distinctly 
from the oil area of Southern Arkansas. 
For that reason this brief and concise 
report is a summary of developments from 
discovery to the present time. 

Northwest Arkansas produced 5,736,- 
000,000 cu. ft. of natural gas during 1942, 
the trend of production having been 
generally upward over the past five years, 
as is shown in Fig. 1. 

Since 1904 .a reserve of 237 billion cubic 
feet of natural gas has been discovered in 
Northwest Arkansas, of which approxi- 
mately 162 billion cubic feet have been 
expended, leaving a reserve of approxi- 
mately 75 billion cubic feet available as of 
Jan. 1, 1943. A prolific new field discovered 
in Pope County Oct. 23, 1942, will add to 
the reserve of the region materially. Per 
well reserves, over-all, are unusually high 
because of the practice of multiple comple- 
tion. 

As yet no commercial deposits of oil have 
been discovered in Northwest Arkansas, 
but the gas deposits have proved of 
immense value industrially, principally 
in the processing of zinc ore mined in the 
local area as well as that imported from 
distant states. With the war, new interest 
in the exploitation of the metallic ores of 


Manuscript received at the office of the 
Institute Feb. 23, 1943. 

* Petroleum Engineer and Director, Arkan- 
sas Oil and Gas Commission, El Dorado, 
Arkansas. 

+ Petroleum and Natural Gas Engineer, 
Arkansas Oil and Gas Commission. 


the region lends new significance to the 
gas reserves tabulated herein. 


GEOLOGICAL DISCUSSION 


The region covered in this report com- 
prises the Arkansas Valley from Pope 
County westward to the Arkansas- 
Oklahoma state line as shown in Fig. 2. 
This valley is a westward trending struc- 
tural trough with sharp-topped ridges 
and mesa-like mountains rising above the 
valley’s undulating surface. It is bounded 
on the north by the Ozark Highlands and 
on the south by the Ouachita Mountains. 

The sedimentary beds of the Arkansas 
Valley are composed mainly of nonfossil- 
iferous shales and sandstones. The rocks 
contain a high content of carbonaceous 
material and many coal beds are found in 
the region. The fixed carbon ratios (ratio 
of fixed carbon to volatile combustible 
matter of surface coals) are very high 
and average about 80 per cent over the 
region covered in this report. Little or no 


calcareous material is present. Rocks of the’ 


Arkansas Valley are sharply folded, and 
igneous intrusive rocks cut the sedimentary 
beds at a few places. 

The Arkansas Geological Survey! made 
a detailed reconnaissance survey of the 
Arkansas Valley province in 1927, the 
purpose being to delineate the major 
structural features (Fig. 3) and to point 
out the possibilities of discovering addi- 
tional gas deposits. More than fifty 
anticlines were mapped as a result of this 
survey. The information gained by this 


1 Geology of the Paleozoic Area, by Carey 
Croneis. 
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Fic. 1.—TRACING PRODUCTION OF NATURAL GAS IN NoRTHWEST ARKANSAS FOR PAST 42 YEARS 


AND VISUALIZING STATUS OF RESERVES OF NATURAL GAS OVER SAME PERIOD. 
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as one moves up along the flanks of the 
structure. On some anticlines no_per- 
meability is found on the top of the 
structure, yet fair permeability is found 
a few hundred feet downdip on the flanks 
of the anticline. In most cases the lateral 
extent of a sand lens is small and offset 
wells may strike entirely different sections. 
The gas has supposedly been formed during 
periods of mountain making from heat- 
ing and distillation of the carbonaceous 
material contained in the shale. The gas 
so formed has accumulated in the void 
space of the interbedded sand _ lenses. 
Permeabilities are low in most of the 
producing zones but a few wells penetrate 
sand zones having high enough permeabili- 
ties to produce at high initial rates. 

All fields discovered to date have been 
due to surface mapping. The anticlines 
generally trend in an east-west direction 
with dips of from 3° to 10° on their flanks. 
Numerous faults are found in the area. 


CaBLE TOOLS 


Cable tools have been used to drill 
practically all of the wells drilled to date 
in northwestern Arkansas and operators 
will perhaps continue to use them in the 
future in this region. The hard sand lenses 
encountered make it impractical to use 
rotary equipment because of the large 
number of rotary bits required. Special 
care must also be used in dressing cable 


tools so as not to have them become stuck _ 


in the hole. In dressing the cable tool bits, 
the bits are flanged out at the bottom in 
order to cut a hole larger than the diameter 


of the main body of the bit. 


COMPLETION PRACTICE 


Wells drilled during the first 20 years 
after the commercial discovery of gas in 
northwest Arkansas were completed in a 
simple manner. Two or three hundred 
feet of surface casing was cemented and 
open hole carried from the bottom of the 


. surface casing down to the bottom of the 
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hole. A tubing string with a packer placed 
on the lower end was set just above the pay 
zone. The packer was expanded against the 
hard cap-rock formation. These packers 
held fairly well but after a few years 
service the wells began making small 
amounts of water. The operators thought 
that the water was coming from a higher 
horizon and getting down into the bottom 
of the wells through leaky packers. To 
remedy the water problem, cement was 
poured into the annular space between the 
tubing and open hole. The cement plug 
so formed stopped the water production 
and seemed to offer the best logical solution. 
However, the wells with tubing cemented 
in them are in no condition to be reworked 
or deepened. New wells must be drilled if 
lower producing zones are discovered in 
the older fields. 

The completion program on wells that 
have been drilled more recently has been 
much changed from the original practice. 
A description of the completion program on 
Arkansas Louisiana Gas Company’s J. R. 
Hudson No. 1 in SW. SE. NE., sec. 14, T. 
to N., R. 24 W., Clarksville field, Johnson 
County, is a good example of the comple- 
tion practice followed today. Drilling 
commenced Sept. 28, 1930, and the well 
was completed Jan. 22, 1931. 

The following casing strings were set 
in the hole: (1) 20 ft. of 20-in.; (2) 234 ft. 
16-in.; (3) 1592 ft. 133¢-in.; (4) 2622 ft. 
1034-in.; (5) 2890 ft. 85€-in.; (6) 3030 
ft. 65g-in.; and (7) 3165 ft. of 2-inch. 

The well is producing from three zones; 
namely, the Russell sand from 2848 to 
2875 ft., the Patterson sand from 2995 to 
3025 ft., and the Kelly sand from 3155 
to 3165 ft. Initial rock pressures on these 
three zones were 770, 810, and 1125 lb. per 
sq. in., respectively. The Russell sand is 
produced from the annulus between the 
1034-in. and the 85-in. casing strings; 
the Patterson sand produced from the 
annulus between the 85¢-in. and the 65¢-in. 
strings; and the Kelly sand is produced 
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TABLE 1.—Oil and Gas Production in Northwest Arkansas 
ane earn aaa Tick SS oA OE 


Total G 
Area Proved, aang Production,? | Number of Oil and/or Gas Wells 
Acres Bbl. Millions Cu. Ft. 
During End of 
Field, County 1942 1942 


To End] During | To End| During 


F on 
5 >| Oil | Gas? | of1941| 1942 | of 1942] 1942 | 2S 3/% 2 5 aii 
E ne B Ss/2/8|8als fe 
Z 58 ao| = |e Seis 3% 
o a.2 =I sS a) om 
= A 8*| 8 2 [SalEO|ES 
TL Aotna 2 rank itinncctons «seRassicctecine 1928] 0 200} 0 0 665, 50 21 -O.4 Oi) Ore 2 
Sol Alma:| Crawford sn.a:.. soeieees eon 1916} 0 0 0 13,163 70 | 26] 0} Oj} O|; O 8 
3 1916) 0 300} 0 0 4,521 10 9 0 0 0 0 3 
4 1922} 0 y| 0 0 8,642 60 a en] 0 0; 0 5 
5 | Alma East Extension, Crawford....... 1924} 0 700] 0 0 1,807) 6 10) e701) Ole Sl Ocaee 
6 1924) 0 400} 0 0 1,253 7 4 0 1 Oke 4 
7 1926] 0 200; O 0 202 0 2 0 0 1 0 0 
8 1926} 0 100} 0 0 442 12 z 0 0; 0 0 1 
9 | Beverly, Sebastian and Franklin....... 1937) 0 y| 0 0 1,106} 124 5] 0} 0} 0} O 3 
10 | Clarksville, Johnson..........0--00+- 1926] 0 | 1,600) 0 0 28,147| 2,695 | 12] 0) 0] 0] 0} 10 
11 0 y| 0 0 333 0 yg} 87205, 0928 y 
12 0 y 0 0 1,144 937 y| 0 Orpe-Op 6 y 
13 0 y| oO 0 1,956 91 gt Of © 0.) 10 16 y 
14 0 vy} O 0 1,082} 277 gi 04.0) Qe y 
15 0 y 0 0 7,122 396 ey (ee Da A 0; 0 2 
16 0 y 0 0 929 39 yy.) 0:10 0; 0 3 
17 0 y| O 0 3,393 169 vy) 0.) OT OD y 
18 0 y| 0 0 9,437; 399 gi Of 0 Osaa y 
19 0 y| 0 0 2,751] 387 gO 7 05) O10 y 
20 | Coal Hill, Johnson. ......2...s00000- 1930) 0 200} 0 0 381 27 2 0 0 0 0 y 
21 | Ewing, Sebastian ee are aes eee 1936) 0 600 0 0 366 78 4 0; 0 0 0 y 
22 0 y| 0 0 204 44 vg] Of} Oy). Os y 
23 0 y| O 0 162 34 y| 0 0; 0 0 y 
24 | Greenwood Junction,! Crawford....... 1927]. 0 1,000) 0 0 728 C1018 One 6 
26.1 Kibler, Crawford icc o's:s/saits 010 kis oo voters 1915) 0 4,500) 0 0 24,652} 138) 40} 0] yj} 0| 0 14 
26 0 y| oO 0 y| 134 y| O| y| O| 0 13 
27 0 y| 0 0 y vi 0} yb. O ee 1 
28 | Lavaca, Sebastian............0..000- 0 | 1,600} 0 0 2,444) 365] 18) 0] O| O| O| 14 
29 0 y| 0 0 28 73 84.01 Ot eOyies 5 
30 0 y| Oo 0 2,116 292; 10; 0} O| 0] O 9 
31 | Mansfield, Sebastian............. 0 | 2,800) 0 0 3,184 25; 10} 0] O| 5] 0 3 
32 | Mazzard Prairie, Sebastia ar 0 5,000} 0 0 33,446] 224] 89) 0] O} 1] O} 49 
Bo) Osark, Frankl intseniscce ec iam tee ots 0 1,000} 0 0 OST) «641 [CLs 0m Ope 2Te 9 
34 0 y| 0 0 1,424) 226 41-0) 0] O10 4 
35 0 y| Oo 0 1,509} 349 4; 0] 0} 2] 0 2 
36 ; 0 y| Oo 0 624 66 Si) 0). OF Oo 3 
37 | Section 10 field, Crawford. . 1920} 0 500; 0 0 1,758 50 4] 07:0) Oe 3 
38 | Shibley, Crawford....... 1926} 0 400} 0 0 1,855 98 6}. 0:1.. 0: te OLS 5 
39 (Northwest of fault) 1926] 0 200) 0 0 801 18 OOS fOr a6) 2 
40| (Southeast of fault)... 1927} 0 200} 0 0 1,054 80 8.040.) O00 3 
AVINBHES AROUE Rc opto um cicasaaannios cee 0 500} 0 0 65 65 OF Ly. Of re 1 
42 0 vy} oO 0 0 7] 0 L Oi On 8 1 
43 0 y 0 0 0 7] 0 0 0 0 
44 0 y| 0 0 0 0 0} O} OO: )80 0 
45 | Tate Island, Pope... 0 500} 0 0 2,744] 463 8} 04) Oy Ose 8 3 
46 | Vesta, Franklin..... 0 440) 0 0 1,869 69 9 1-05] 0Or > Oy 9 
47 | Williams, Crawford.................. 0 6,500} 0 0 39,965) 527) 64| O|] O0| 0} O| 24 
48 0 uv} 0 0 33): 488 | . 9] OF OF 0} 0 7] 
49 0 vy} 0 0 94 94 yi 04) 0. | SO y 
WOU Ramis e cto te is Bae Cale eiisielete ovis 28,340 161,992) 5,733 | 319 173 


1 Field extends into Oklahoma. 
2 All production and reserves figured on 14.4 + 2-lb. base. 
» Footnotes to column heads and explanation of symbols are given on page 264, 
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TABLE 1.—(Continued) 


Reservoir Pres- Gas € D 
é : eepest Zone 
at Lb. per onal Producing Formation Tested to End 
ae: Cu. Ft. of 1942 
ss 
8 
3 Depth, Avg. Ft. 
4 
8 | Initial | End 1942 N A g 
Boa actly =i lee ame gee : 3 Name 
q = 5 2 |. | Top | Bottoms] § .| ~ ¥: 
5 Ss |B $| | Prod. | Prod. |-3&| § SK 
s| | ERElE g|'§| done | Wels |B) 2 a4 
=| ae a 5 |e 2*| 8 ae 
1 640 220 348 | Atoka Pen | S| y y| 1,675 y | A | Atoka 1,678 
2 1,584 Atoka 2,916 
3 330 59 981 | Atoka (shallow) Pen | S|] y 2,065 y| A 
4 425 29 603 | Atoka (deep) Pen | S| y 2,600} 2,718 118 | A 
5 372 Atoka 3,070 
6 378 49 184 | Atoka (deep) Pen | S| y 2,400) 2,500 | 100| A 
7 300 38 29 | Atoka (shallow) Pen | S| y 1,879 y| A 
8 425 115 159 | Atoka (Stray) Pen | 8] y y| 2,433 y| A 
9| 440| 309 2,981 | Atoka Pen | 8 | y y| 2,586 | y| A | Atoka 2,709 
10 29,918 A | Hard Sand | 4,327 
Crystallized 
0 0 | Atoka (self) Pen | S| y 1,075} 1,085 10 
210 128 | Atoka (Bynum) Pen | S| y 1,990) 1,998 8 
360 2,619 | Atoka (Hudson No. 1&2) |Pen| S| y|{ ’5i0) 3'530 | 30 
y 1,450 | Atoka (Houston) Pen | S| y 2,440 y 
465 5,164 | Atoka (Russell) Pen | S| y 2,742) 2,892 150 
505 1,408 | Atoka (Patterson) Pen | S| y]| 2,995) 3,025 30 
645 3,591 | Atoka (Qualls) Pen | S| y 3,012} 3,361 | 349 
575 8,801 | Atoka (Kelly) Pen | S| y]| 3,040) 3,452 | 412 
1,000 6,757 | Atoka (Cline) Pen | S| y 3,401 y 
250 383 | Atoka Pen | S| y 1,960) 1,977 17; Aly 5,596 
2,326 | Atoka Pen | S| y y y y | A | Atoka 2,850 
210 1,014 | Atoka (shallow) Pen | 8 | y y y y 
247 1,312 | Atoka (deep) Pen | S| y y y y 
43 188° | Atoka Pen | S| y y| 2,380 y | A | Atoka 2,380 
5,812 AF | Atoka 2,775 
51 y | Atoka (deep) Pen | S| y | 2,285] 2,300 15 
42 y | Atoka (shallow) Pen | S| y 1,260] 1,278 18 
3,578 A | Atoka 8,092 
165 453 | Atoka (shallow) Pen | S| y y y y 
167 3,125 | Atoka (deep) Pen | S| y y| 1,775 
215 6,791 | Atoka 3 sands) Pen | S| y y| 2,047 | 225 | D | Atoka 2,977 
25 |" 3,830 | Atoka (2 sands) Pen | S| y y| 2,260 | 238) A | Atoka 2,502 
902 A | Atoka, y 5,755 
310 658 | Atoka (dee’ Pen |S] y| 8,759) 3,791 32 
y y | Atoka (she Monty Pen |S] y 2,167 
222 244 | Atoka (shallow) Pen | S| y]| 1,760) 1,819 59 
120 1,431 | Atoka Pen | S| y]| 2,487) 2,523 86 | AF | Atoka 2,596 
1,236 AF | Atoka 2,596 
24 88 | Atoka (apa Pen | S| y| 1,245) 1,298 53 
108 1,148 | Atoka (shallow) Pen | 8| y y| 2,630 y 
3,935 A | Atoka 2,830 
995 y | Atoka (2500-ft. sand) Pen | § |26 | 2,475] 2,512 oi 
995 - y | Atoka ee Pen | § |26 | 2,802) 2,817 15 
900 y | Atoka (1000-ft.) Pen | S| y 937) 997 60 
397 5,867 | Atoka Pen | S| y y| 1,040 y | A | Atoka 1,319 
229 1,416 | Atoka Pen |S] y y| 2,380 y | A_| Atoka 2,900 
2,196 AF | Atoka 3,500 
53 y | Atoka (deep) Pen | § ]18| 2,335) 2,370 35 
66 y | Atoka (shallow) Pen | S| y| 1,485) 1,465 30 
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through perforations in the lower ten feet 
of the tubing string, a packer being set 
above the perforations to separate the 
Kelly zone from the Patterson zone. This 
well may be classified as a triple completion. 


Past DEVELOPMENT 


Wells were drilled in search of oil or gas 
in the vicinity of Fort Smith as far back 
as the 1880’s. In 1887, the first show of gas 
was encountered in a well drilled with water- 
well tools within the present city limits of 
Fort Smith. When a cone-shaped cap witha 
small opening in the top was placed over 
the well, enough gas was produced to 
make a flame about the size of that given 
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off by a small burning candle. This well 
was located near the present limits of the 
Mazzard Prairie field. 

The first discovery of a commercial 
deposit of gas was made on the Hartford 
anticline near the town of Mansfield by 
Choctaw Oil Company’s No. 2 well in 
the year 1902. Dr. John C. Branner 
mapped and worked out the surface de- 
tails of this structure for Harry E. Kelly, 
president of Choctaw Oil Co. The com- 
pany’s No. 1 well was drilled in 1901, but 
only a small gas show was encountered in 
this well; however, this small gas show 
caused the second well to be drilled in 
1902. The gas zone found in the No. 2 


TABLE 2.—Summary of Drilling Operations in Northwest Arkansas 


Important Wildcats Drilled in Northwest Arkansas 


Location 


maureen 


me or 


Date of Surface 
Courity arcana Formation 
Tp. 
: pera f 4 ¥ 31 - Atoka 
rawford. . 30 Spadra shale 
3 | Crawford... . 22 9 31 W Ft. Smith formation 
CIN Ge AV ss Ame ODE EC UR Tap ROC SCION AO rk kaeraa 12-24-32 24 | 10 29 W Atoka 
(URI TT We Sine AABN OBHDOOnOR Tae San gOr boca CoN, 8-15-28 | 19 | 1 27 W Atoka 
Gi] PremeLin Sentra oc hac are ciel Dergicass ole Wei ebrclan nate eae 12-24-30 33 | Il 26 W Atoka 
z ee arene ites te ei ate ctliciareta Nise y-o ore wioletarieloitin eee en ; hae 7 26 hf Atoka 
1 A Se ee ay SOC ee Me rac Oke Oe re en - 28 ‘ 
UN WRK sr Mei riwis hates othipislccaie stostlaceranis Oyo A OE Rie eer eae 10-30-42 26 W Forel ri 


Hartshorne sandstone 

Hartshorne sandstone 
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Atoka 


Atoka 
Atoka 
Hartshorne sandstone 
Atoka 


Atoka 
Hartshorne sandstone 
Atoka 
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_ 
Asoeowvonwnoor 


AAAZAAYZ™AZAAZAAAAAZZALZ™AAAAAAAAAAAAZAAZAAZA AAA 
to 
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13 19 W 
11 20 W Atoka 
15 21 W Atoka 
10 21 W Atoka 
TOA ta aterny Ses elae Cit ioied b/d erasioe Vivid alpen Coan thats, Lee 22 |1 21 W Atoka 
1 30 W Spedra shal 
‘a shale 
16 32 W Spadra shale 
21 32 W Spadra shale 
14 32 W opera shale 
9 29 W t. Smith formation 
21 30 W horne sandstone 


Atoka 
Atoka 
Atoka 
Atoka 
Atoka 
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well was not thought to be of commercial 
value and the gas from this well was 
allowed to escape into the air for about 
two years. In 1903, the well was com- 
pleted for an initial production of 550,000 
cu. ft. per day with a rock pressure of 
315 lb. per sq. in. This well was produced 
continuously up until about 1940 and has 
been temporarily shut in since that time. 
The present pressure on this well is about 
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200 |b. per sq. in. and the well is capable 
of producing about 250,000 cu. ft. per 
day. 

The discovery of commercial gas deposits 
in Arkansas in 1902 was followed in 1904 
by the discovery of the large Mazzard 
Prairie field by the Mansfield Gas Co., 
successor to the Choctaw Oil Co. Fort 
Smith largely owes its present industrial 
status to the discovery of the Mazzard 


TABLE 2.—(Continued) 


Important Wildcats Drilled in Northwest Arkansas 


Initial Production| Pressure, Lb. 
per Day per Sq. In. 
Deepest Horizon Tested Drilled by ae é Remarks 
il, as, 
U.8. | Millions] 48-| Tub- 
Bbl. | Cu. Ft. | ™8 | 8 
a! Ashby, Pat_ 0 0 Dry 
2) Sand, (y) Industrial Oil & Gas Co. 0 0.025 y y | Plugged back to shallow zone 
3} Sand, (y) Industrial Oil & Gas Co. and 0 0 Plugged and abandoned 
Darby Petr. Corp 
4 Duncan & O'Bryant 0 0 Dry 
5| Sandy lime Ark, Nat. Gas Corp. 0 0 Dry 
6 Red Bank Oil Co. 0 0 Dry 
7| Black sand Ozark Nat. Gas Co. 0 0 Dry 
8} Shale Ozark Nat. Gas Co. 0 0 Plugged and abandoned 
9| Sand Ozark Nat. Gas Co. 0 0 Dry 
10 Piney Oil & Gas Co. 0 0 Dry 
11 Blackwell Oil & Gas Co. 0 0.5 y y 
12| Hard sand Industrial Oil & Gas Co. 0 0 Plugged and abandoned 
13] Sand (hard crystallized) | Ark.-La. Gas Co. 0 5.5 y y | Plugged back to shallow zon 
14 Red River Oil & Gas Co. 0 0 Dry 
15 Ark.-La. Pipe Line Co. 0 0 Dry: 
16 Ark.-La. Pipe Line Co. 0 0 Dry 
17| Shale Ozark Nat. Gas Co. 0 0 Plugged and abandoned 
18 Quinton Oil & Gas Co. 0 0 Dry 
19 Muskogee Oil Co. 0 0 Dry 
20 Nat. Gas & Fuel Corp. 0 0 Dry 
21 Cosden Oil Co. of Ark. 0 0 Abandoned 
22 Ark.-La. Pipe Line Co. 0 0 Dry 
Black sand Ark.-La. Pipe Line Co. 0 0 Dry 
24] Shale Ark.-La. Gas Co. 0 0 Abandoned 
25) 3rd sand (Atoka) Ark.-La. Gas Co. 0 26 995 | 995 | Opens Silex field 
26 Mansfield Gas Co. 0 0 Dry 
27| Black lime Panuco Exploration Co. — = 0 0.25 Abandoned 
28| Shale (brown) Athletic Mining & Smelting Co. 0 0 Dry 
29 Central Coal & Coke Co. 0 0 Dry 
30] Shale Athletic Mining & Smelting Co. 0 0 Dry 
31 Greeson, M. W. 0 0 Dry 
32| Sandy lime Ozark Nat. Gas Co. 0 0 Dry 
33 Delatta Well No. 56 0 0 Abandoned 
34 Schaffer, C. B. 0 0 Abandoned 
y35, Coleman, Ed. 0 0 Abandoned 
P36) Ran Dan Oil Co. 0 0 Abandoned 
37| Sandy shale Tegmeir-Luckett (Falcon) 0 A oie Abandoned 


In Proven Fields | Wildcats 


Number of wells drilling Dec. 31, 1942...............5+5 
Number of oil wells completed during 1942.............. 
Number of gas wells completed during 1942.............. 
Number of dry holes completed during 1942............. 


noocre 
PROF 


286 NATURAL GAS IN NORTHWEST ARKANSAS 


GENERALIZED TYPE COMBINED ARKANSAS 
SECTION OZARK HIGHLAND VALLEY AND OUACHITA 
FOR MISSISSIPPI VALLEY SECTION MOUNTAIN SECTION 
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Prairie field so near the city. This field 
covers about 5,000 acres and is still produc- 
ing a considerable quantity of gas. 

Soon after the discovery of Mazzard 
Prairie, several gas-consuming industries 
were established in Fort Smith and near-by 
towns. Notable examples among these 
industries are zinc smelting and glass 
manufacture. Zinc ore is imported from 
states several hundred miles distant and the 
gas is used to separate the zinc from the ore. 
The fact that it is much cheaper to trans- 
port the ore to the gas-producing area than 
to transport the gas to the zinc-producing 
area made it possible for the establishment 
of these industries in northwestern Arkan- 
sas. Natural gas is providing full exploita- 
tion of the amazing variety of minerals 
found in Arkansas. 


VARIETY OF MINERALS 


Arkansas supplies about 98 per cent 
of the domestic aluminum ore at present. 
Closely following in importance to the war 
effort are the deposits of manganese. The 
ore bearing this metal, used principally 
in the manufacture of ferromanganese 
and other wear-resistant steel alloys such 
as those used to armor-plate our battleships 
and tanks, is mined in three districts, 


‘Batesville, Glenwood and from mines in 


Montgomery County. 
Zinc and lead deposits are in the north 
central part of the state in seven join- 


ing counties. Many small-scale operations — 


in the zinc-mining district were begun 
a year ago when the demand for this metal 
became large. 

Mercury is another important mineral 
contribution to the victory effort. It is 
being mined in Pike and Howard Counties. 
The metal is extracted from the cinnabar 
ore through a simple process requiring 
small capital and few workmen. The most 
important war use of mercury is in the 
manufacture of mercury fulminate, which 
is the basis of most detonating compositions 


At for high explosives. 
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Among the next most important metallic 
minerals is titanium. Three titanium min- 
erals have been found in large quantities— 
rutile, brookite and ilmenite. The principal 
use of rutile is in the manufacture of a coat- 
ing for welding rods. It also is used in the 
manufacture of titanium tetrachloride for 
making smoke screens such as are employed 
by warships. The metal is also used for 
purifying steel and is added to some steels 
to make them more easily rolled while 
hot. When the present mining projects 
are completely developed, Arkansas will 
be the leading producer in the nation of 
titanium, the source of which before the 
war was the Far East. 


INCREASING DEMAND 


Fig. 1 shows that the yearly production 
of natural gas in northwestern Arkansas 
has been on an upward trend for the past 
five years. This increased production was 
necessarily brought on by an increase in 
demand due to the present national 
emergency and also because of a decrease 
in Oklahoma gas production available to 
Arkansas industry. 


REMAINING RESERVES 


The remaining reserves as of Jan. 1, 1943, 
as shown on Fig. 1, were approximately 
75 billion cubic feet. This reserve was 
calculated on a pressure-decline-volumetric 
basis and represents the available reserve 
taken down to atmospheric pressure. The 
fields will perhaps be abandoned above that 
pressure, but the past history of production 
in northwestern Arkansas has shown that 
more gas has been produced per pound 
drop in reservoir pressure during the latter 
part than during the early part of the life 
of a field. This latter fact will probably 
offset the reserve lost by higher abandon- 
ment pressures. If abandonment pressure 
was raised to a gauge pressure of 15 lb. per 
sq. in., about 7 billion cubic feet must be 
deducted from the above figure leaving a 
reserve of 68 billion cubic feet. Breaking 


288 


up of the above mentioned 75 billion reserve 
into reserves for each pool is given in 
Table 1 under the column headed ‘Gas 
Reserves, End 1942.” Table 1 also lists 
other data on gas fields in northwestern 
Arkansas while Fig. 2 shows the location 
of these fields. 


WILDCATTING 


Table 2 gives a list of most of the impor- 
tant dry holes drilled since 1900. Wildcats 
resulting in the discovery of new fields up 
to January 1, 1942, are not listed. 


PROSPECTIVE DEVELOPMENTS IN 1943 


The new Silex discovery, Arkansas 
Louisiana Gas Company’s Ladd & Strong 
No. 1, in the SW.1% of the SW.14 of sec. 22, 
T. 10 N., R. 21 W., Pope County, was com- 
pleted Oct. 23, 1942. Initial production 
was 26,000,000 cu. ft. per day. This 
production came from two zones; namely, 
the second sand at 2475 to 2514 ft. and 
the third sand at 2802 to 2817 ft. The 

- second and third sands were perforated 
with 350 and 97 shots, respectively. The 
upper zone produced at an initial rate of 
17,263,000 cu. ft. per day through the 
annular space between the tubing and 
1034-in. casing strings. The lower zone 
produced at an initial rate of 9,562,000 
cu. ft. per day through the tubing. Rock 
pressures were goo and 975 lb. per sq. in., 
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respectively. Porosity of the lower two 
zones averages 26 per cent. Another 
productive zone was found at 937 to 997 {t., 
which was estimated to be capable of 
producing 25 million cubic feet per day. 
C. R. McKnight, Arkansas Louisiana 
Gas Co., estimates that the recoverable 
reserve per well for wells drilled in the new 
Silex field will be about 1,500,000,000 
cubic feet per well. The Silex structure 
is a long narrow structure and several 
wells will probably be completed on this 
anticline during the year 1943. The dis- 
covery well in this field was drilled with 
cable tools. 

In 1943, some wildcats will probably 
be drilled in and near Pope County. Several 
untested anticlines are present in this 
vicinity and the Silex discovery in that 
county, along with increasing war-time 
markets for natural gas, will probably act 
as an incentive for wildcatters to renew 
their search for gas in near-by structures. 
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Developments in the California Oil Industry during 1942 


By V. H. Wityerm,* Memper A.I.M.E. 


DEVELOPMENTS in California during 
1942 were marked by many difficulties 
in operation, of which the lack of labor 
and material were the main factors in 
slowing down work. During the many 
years of curtailment, which has been 
effective since 1928, a number of estimates 
of the state’s capacity to produce have been 
built up, but during the year 44 fields 
were eliminated from curtailment and 
valuable data were obtained as to the 
normal capacity of these fields to produce. 
Because of new discoveries and the normal 
decline of old fields, which is more than 
I5 per cent per year, it is estimated that 
the sustained capacity of the state for a 
5-year period is not more than 500,000 bbl. 
per day. 

Decline in the rate of production was 
greatest. in the fields in the Los Angeles 
Basin district. These fields have been 
produced nearly at capacity for many 
years and had no reserve of shut-in produc- 
tion. The San Joaquin Valley and Coastal 
districts have responded well to the 


- increased allotments assigned to them by 


the Petroleum Administrator for War. 
All heavy oil fields in the state are on full 
production, except in the Coastal district, 
where transportation is the limiting factor. 

Although approximately 2500 more wells 


_are on production in the state than there 


' were in 1941, the supply of heavy crude 


4 


has not yet reached the demand. 


The opinions or assertions contained herein 
are the private ones of the writer and are not 
to be construed as official or reflecting the 
views of the Navy Department or the Naval 


service at large. 


Manuscript received at the office of the 


Institute March 27, 1943. 
*Commander, U.S.N.R., Los 


oF California. 


Angeles, 
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A summary of statistics for ro4r and 
1942 is given in the following table. 


Statistics for 1941 and 1942 (Estimated) 


1941 1942 

Number of new wells....... 942 566 
Average initial potential of 

new well, bbl...o..5..0.... I,1072 > 206° 
Crude production, avg. bbl. 

Per dave ese kane 631,000 680,000 
Crude allotment, avg. bbl. 

DOMIGAY esis \la.raels sola sia vehant 590,700 680,100 
Demand in terms of crane, 

avg. bbl. per day.. 649,700 711,000 
Discoveries for entire ‘year, 

15) 0) Rises SOC eee We ee ae 22,000,000 | 25,000,000 


« Based on initial potential tests. 
> Estimated six-months efficient maximum pro- 
duction. 


PRODUCTION 


Production in California for 1942 was 
680,000 bbl. a day as against 631,000 bbl. 
a day for 1941, an increase of 7.8 per cent. 
The present maximum efficient rate has 
been estimated at 808,000 bbl. per day. 
This indicates that in the 15 restricted 
fields of the state there is only an additional 
83,000 bbl. per day of light oil available. 


DrRitiinc ACTIVITY 


Drilling activity during the year was 
equivalent to but 70 per cent of normal. 
Although shortages of equipment and labor 
were in part responsible for the reduced 
drilling activity, the main reasons were 
the lack of proved locations due to a cycle 
of very few new discoveries and the restric- 
tions of Conservation Order M-68. 

For the first six months of the year, 
300 new oil wells were completed, which 
were equally divided as to the number of 
light and heavy oil producers. But, for 
the last six months of the year, it is 
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expected that deep drilling for light oil 
will decline considerably because of the lack 
of demand and material, and drilling will 
be concentrated on present heavy oil 
fields where a minimum of steel will be 
needed per barrel of settled production 
obtained. 

The San Joaquin Valley district was the 
area of the greatest drilling activity, the 
South Belridge field being the most active 
in the state. Settled production of 50 to 
75 bbl. per day of 13° gravity oil is being 
obtained in this field from a depth of 
800 ft. There were 93 new wells completed 
in this field during the year, which added 
4,400 bbl. per day of new production to 
the state. 

More than one fourth of the 3-billion- 
barrel reserve of the state is heavy oil of 
24° gravity or less. The recovery rate of 
this oil, nevertheless, is very slow, there- 
fore it will be necessary to drill an increas- 
ing number of heavy oil wells to meet 
the increasing demands. 


NEw DIscovERIES 
San Joaquin Valley District 


Paloma Field.—Paloma field was ex- 
tended one mile to the north by the com- 
pletion of General Petroleum Corporation’s 
Gallagher No. 61-33 well, for 648 bbl. per 
day of 34.3° gravity oil, together with 
648,000 cu. ft. of gas. Production is from 
40 ft. of sand with bottom at 11,043 ft. 
This extension will add 800 acres to the 
Unit Plan formed in the field to recycle gas 
produced from the condensate zone. Other 
wells completed in the Paloma field have 
produced gas with a condensate oil testing 
from 40° to 56° gravity. However, this 
discovery indicates that the Paloma field 
may have a black-oil belt around the lower 
contours of the structure. 

East Strand Field.—In the East Strand 
field, Tide Water Associated Oil Co. has 
discovered a new fieid of limited extent, 
with the completion of its KCL No. 56-8 
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well, sec. 8, T. 30 S., R. 26 E., flowing 1523 
bbl. per day of 33.8° gravity oil and 1250 
M cu. ft. of gas. This well is one mile east 
of the Strand field and is producing from 
the Stevens sand. 

Helm Field——Amerada Petroleum Cor- 
poration has extended its Helm field one 
mile to the northwest by the completion of 
its Truman 4-6 well for 120 bbl. per day of 
distillate, together with 2236 M cu. ft. of 
gas from a depth of 8295 ft. Approximately 
1000 acres were added to the productive 
area of this field. 

Belridge Area.—The Shell Oil Co. dis- 
covered a new heavy oil field 334 miles 
southwest of the North Belridge field. The 
discovery well, Williams 45-6, flowed 925 
bbl. per day of 16.4° gravity oil from a 
depth of 2340 ft. The structure is a plunging 
nose with a probable productive area of 260 
acres. Production is from 60 ft. of Miocene 
sand. 

E. A. Parkford completed Parkford No. 2 
well 34 mile southeast of the South Belridge 
field, for 70 bbl. of 14° gravity oil from a 
depth of 1095 ft. Production is from over- 
lapping sands of Tulare (Pliocene) age. 


Coastal District 


Newhall-Potrero Field.—The entire 
proved acreage of the Newhall-Potrero field 
until 1942 was controlled by the Barnsdall 
Oil Co., which discovered it. During the 
year the limits of this field were extended to 
the south and to the north. Two hundred 
acres to the south were proved by the 
completion of the C. G. Willis well, 
Ferguson No. 1, which flowed 200 bbl. of 


34° gravity oil from a depth of 7020 ft. This 


well is on the south side of an east-west 
fault, which was considered to be the limit 
of production at the south side of the field. 
On the northwest plunge of the field, The 
Texas Company proved 260 acres by bring- 
ing in well Newhall No. 1 for 350 bbl. of 
30.6° gravity oil from a depth of 7878 ft. 
This well is 2700 ft. northwest of the near- 
est production. 
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TABLE 1.—Oil and Gas Production in California 


Area Proved | ‘Total Oil Production, Bbl. 
Year 
: of 
8 Field, County Dis- 
g Se é 5 | To End of During 
5 pay) OH.) Gas 1942 1942 
o 
i=] 
& 
San Joaquin VALLEY 
eb ciridgasNortnedh ori scrdaae waiter fast lee aca dcr nsises pace e eis cate% 1912 | 1,930 45,609,089 1,946,800 
2 South, CUI Dore ecle laste (ain os shaker hc aeatetei ciel ie iim lela ohana Wie Fio.ace. ae 9 1911 | 3,970 24,037,135 954,045 
BieBocha Vesta PEI ssa cetacean sm leeaihios, suslocmeehac 1909 | 22,000 287,443,392 | 5,296,479 
PU ACONITN 9 a ie Paste: eA Aes iar aN 1937 | 940 7,643,162 | 1,060,294 
| MDG I ae ABU ere TORNO > cosaio'c.c/sassia hit ade straw Sleleionvnia a ee «Neetu tele 1900 | 6,400 226,639,957 5,234,013 
6 SUCSURH FESO ReMi che croatian ale tarcidinia cinghine ae 1900 | 11,370 148,405,118 2,102,003 
7 BROS MICTCRNO ye oe tS Tee CI ne ai aieetrete hrs ela dea: Cage be 1938 | 3,030 21,685,540 8,464,809 
8 PNOTGHGASENETESHO 2. mee oe ee Nis tite. ater Selosie Date area Os 1939 |. 1,225 8,566,830 3,488,560 
Oia olesplicveey Karten. ketone wie ot Ne ea ea yeic ee ea voltingals iowa 1938 | 2,930 5,380,502 1,458,565 
10 Edison, LMOTP Ss >, fe ty AEGIS OR CS GEE Saye SEES TORO TR IDE OA IID 1934 | 1,695 9,326,582 1,006,399 
11 Elk Hills, CT ROS, IS orn ae ae ake Abel oe Re a) COS EIS 1919 | 10,000 162,100,305 4,362,900 
PAM rieIb yrnley Chee erste ihc las Ris aR Ne etalon ote ets cinvetetiretateeie 9 1928 | 2,050 26,620,172 2,269,322 
TRV AC IES ER gw Gas, che ail een at rete ae aici ey Re ee ee 1936 | 2,200 ; 9,039,994 2,594,249 
NNEC OT AE Pe se cre Sayan ie Sy Pvt Bala lyst Uw wis mete a eae, wp aye 1941 | 2,000 82,900 80,448 
“UR LEER Se YC ey A RA Perak Grr oie 8 ie yes 1941 160 59,961 56,730 
PEE erin ron te uA eric. caster «civ de velo cshae ee ys) pares -..| 1925 | 3,975 49,970,664 2,409,395 
Mra NOM APES TVEN SHCONTA ners ceescarscn Sa heecs tte s Ae Ta acto eefinis Satuelere ocie eiaelatens 1899 | 6,700 280,354,235 2,667,076 
a 18) Kettleman North, Kern.and Fresno.....0. 000.000: eecncsecn ces eens 1928 | 16,720 265,216,284 | 18,017,780 
MGA IORENELIISs: Morante caisivies ah < - Piel ae aie deredes= bicpe, bib aleig anereteimgalngacn 1910 | 2,560 52,693,058 1,381,844 
DH NIGINIG ERICH OK C720 nels stotevsla, fh hick ar, he isicie a ict a Biaje er oSgter cla cicteivyals Brn es 1887 | 1,525 94,152,732 1,781,501 
Pla Midway Maricopa Kern ston ces srs esis = ove tierce! picls a nrw isis «'oisievelule ie ines 1901 | 32,480 645,392,646 | 15,107,601 
SBME QUEL AIN VIO Ws EWES Michele viv aicicts otare s.cleeid> nlaty cieiots spnelplaiel siecle ele mole 1933 | 2,430 42,144,821 1,763,441 
23 | Mt. Poso District, incl. Poso Creek, Kern..............-000-ee0ceee 1926 | 3,775 66,300,055 8,007,728 
PRU RG TAG FECES IRS ta yh a (=, syaicuans) seta a hlerai%) jane NistosSe. via: atd aleve, dip ale WenSia elspa’ 1939 | 3,420 481,139 272,197 
BARC abe Cab ys FESO cite sie aim cis oto eros wi eieletr win © eseslnns wv ontle a. aletel sla © wrnis 1941 320 363,442 301,911 
DG ENOrbL COLES ELOVGR RTS ET 2c vances cely ralsieicnercrtonte son sigue iirace vier’ 1938 | 3,000 8,890,661 3,978,480 
DUAL PA VOIR Critete ttn. hele tree cesttcica te ieee o sttaeiaie Sue, ci lesen = a1 ovensiny> 1937 | 2,140 16,296,315 3,574,502 
OMAR Ty ORAL OES CEIO ye Wet csatie ce Me sei pe ciacttelata ele jeievaivnate cas dale wish oloTa winelaleYs 1941 | 2,500 1141 91,385 
29 | Round Mountain, incl. Coffee Canyon, Kern............-20--00000- 1927 | 1,710 34,624,804 3,886,979 
SUNT PRS ERS LLOD fo OTB ace ee eae cotrt ety cee sale: isle ithe, sf ta: sso. ov, vis “ote aM (be oiohorafa 1941 40 34,849 +260 
LUIS ESUIE INCOR TE cio ecco rain inter et oNe h nl ate AI aa eel ayeL Nef eps nl wletD, Sava lereca 1939 320 1,643,298 427,944 
ROMMONSECHONS, IOI via «Peis die <= sielie a'e clerets sie levees. b]5,+ leyeya stele lo a7 1936 | 2,260 20,390,261 4,804,810 
BE AWE Syd Ee ie ein eo ha OTIC Onda ote oc MORMOnOc Iran Ercae orang 1938 360 2,175,069 450,196 
Bsa Wiheelor Midswee, Acer Tare pajete lomo ciale oc! edalevcsctare)ahalche, ctaveie «iAiavare) irtecs ovale! 1922 300 4,019,324 98,734 
35 | Williams (Antelope Plains), Kern. ..........-0.0-000eceeeeee ences 1942 260 91,099 91,099 
CS | OTWN Se [ope eee LE GUE OO oe an ISI Oi COCO iia mee aan To : Fos aeeeat el Hees 
Tei botaleeys treat tn ee aE ee ois cmmaseisierands ,569,029,. ,627, 
af oes Coastau District 82,357,928 1,782,829 
$8 | Capitan, Santa Barbara........... 00.0 .cce cence e cree n teen cee nees 1929 296 6,490,651 843,718 
4 80 | Wlwoods Santa Barbara. cnt. io<c. ce en ecmew esas sane sine sons nclese. 1928 480 69,291,719 876,065 
40 | Santa Barbara Santa Barbara .| 1929 165 3,412,501 58,361 
Nae Matteanrlndds banka BEGRA Aico veus Sos teins ove oreo sean id 1894 | 180 3,163,057 4,685 
Santa Maria District ; 180,525,937 | 11,458,860 
42| Casmalia, Santa Barbara... ......-.2+.2- 04sec eee cece ence een eee sins 1904 | 1,010 4 98,855 
43 | Cat Canyon, Santa Barbara........2-..00 seen eect eens F 1,038,661 
44 | Gato Ridge, Santa Barbara.........0..0000 cece cee e cette eens 6,794,052 1,214,441 
: 45 | Lompoc, Santa Barbara............00+0ec cece cece eens eee erences : 4 eee 
46 | Orcutt, Santa Barbara............-+. sgl 
47 | Santa Maria Valley, Santa pores peat a 29,672,046 | 7,522,5: 
; Peo 
' 48 | Padre Canyon, Ventura..... ch hs ne fe ei Sgt aR Yi eye Sys 1936 180 2,077,499 370,617 
SARS TERRA Crary gaan tee ase le Se oe 1927 | 425 15,090,130 | 1,007,148 
50 | San Miguelito, VIGNE ihe ee rea Seri ale teed lo gnie tetaraars oo onlstehe 1931 430 7,087,700 1,219,670 
; 61| Ventura Avenue, Ventura......... 06-002 cece cere crete ener n renee 1916 | 2,060 252,312,035 | 13,651,864 
Ventura-Newhall District ” 71,303,694 3,687,752 
| 52 | Bardsdale, Ventura.........--- 2.2 eccm eect ete n teen ete e een ees 1894 287 Wo aa eae 
| 63 | Del Valle; Los Angeles......... 20-0022 ce eee e cee ee cater tee nees 1940 370 1, 143, va 
64 | Bx-Mission, Ventura........0. 000s. ecg secrete tees e erect eenes 1875 130 : te 
65 | Hopper Canyon, Ventura............0.200 2s eee reece rete eens 1887 153 7 wo 
BG | Modelo, Ventura... . 2.0.08... cer eret scene cerns erence sree cers 1898 60 spe eee 
is 57 | Newhall Potrero, Los Angeles......... 0.20020 +ecseeee seen ene e sees 550 etiace neers 
58 | Oak Canyon, Los Angeles.........--++-02+0555 a 240 201, eee 
$9 | Oxnard, Ventura... c.0 02. eee ee cee 


» Footnotes to column heads and explanation of symbols are given on page 264. 
1 With Santa Maria district. 
2 With Ventura Newhall district. 
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TABLE 1.—(Continued) 


" Oil-production | Reservoir Pres- | ss 
Total Gas Produc. | Number of Oil and/or Gas Wells | Methods, End | sure, Lb. per | & | Character of Oil 
tion, Millions Cu. Ft. of 1942 Sa. In. & 
—~ ; £ 
During 1942 End of 1942 eae & 
5 £2 % | Gravity A.P.I. 
4 + 8 Avg. & o 
4 To End | During B= 3 z ‘& A & to =f Initial | at End | § at 60°F., a 
S| of 1942 | 1942 | Sy] 3] 6 | FA] -8 | ~ | 3 of 1942) 2 | Weighted | 38 
a Bes) te See | news lenSs cee sel eeten megees 3 Average | 27 
g fs | 8|8|82| Bs Bgl &| £8 S se 
3 Shee | Se iene h eee he Wee te Ee a 
1 2,300) 1,700 
ses rer 3 67| 60 40] 20 ie at 42 | 28 |34.5| 0.25 
2 93 63 286 1 285 26 14 |24 
3 With Midway- 21 136 781 781 29 22 |26.6|) 0.59 
Maricopa 
4 With Strand 1 4 35 26 9 3,550/1,600 | R /38 | 36 |37.5| 0.70 
: 2 | | a] a is eee! 
6 106) Po s7|s689| a6 670 f 
7 |¢ 24585 | 6,346 i 4| 164 161 3 | 3,450/3,000 34 | 28 |33 | 0.40 
8 1 11 49 47 2 3,740) 3,000 54 | 27 |28 | 0.24 
9 33,008 | 14,363 13 1 53 52 1 4,300|3,600 | PM|34 | 28 |33 0.90 
10 1 6| 112 1) 111 26 | 15 |18.5| 0.75 
11 81,643 1,232 3 53 209 1 208 25 15 |22.1) 0.57 
12 1 1 19 167 14 153 24 14 |19.8) 0.60 
3,200/1,750 
13 18,798 1,841 10 1 1 78 66 12 4,890/3,700 60 | 32 |38.5) 0.28 
14 5,196 8 3 6 6 35 65 |65 | 0.02 
15 5 6 2 4 40 | 0.48 
16 10 1 17 455 455 15 | 12 14.4) 1.29 
Ya ee 3 1 | 383 | 1,923 1,923 Scand 14 | 12 |13.3] 1.07 
° 000 
18 | 1,579,564 | 89,007 13 1 77 261 108 153 { 4,500] 3,900 37. | 34 |36.5) 0.30 
19 3 5 35 366 366 36 13 |18 | 0.99 
20 2 53 282 1 281 22 12 |14.2| 1.02 
21 387,986 | 12,396 46 11 | 299 | 2,474 1] 2,473 28 12 |17.5| 0.75 
22 50,206 1,218 1 4 16 5) 159 31 20 |26 | 0.66 
23 37 1 17 507 507 15 12 |13.8] 0.71 
24 3 7 3 3 R {48 | 55 |51 
25 143 4 1 10 10 36 | 24 30 | 0.16 
26 | With Coles Levee 5 74 73 1 3,700 R. |83 | 45 |40 | 0.85 
27 17,569 4,582 2 2 98 98 4,750) 3,700 40 | 37 |38.5) 0.32 
28 12 1 12 12 45 | 32 |35 
29 12 1 ll 246 246 17 13 |16.5 
30 a : 2 37 | 0.20 
31 9,133 2,422 2 1 14 14 3,600 35 | 38 |35 | 0.37 
32 32,237 8,956 5 10 114 110 4 3,550} 3,000 38 | 34 |85.4) 0.04 
33 1 12 9 3 5,670) 5,400 38 | 0.26 
34 1 34 34 23 | 24 /23.5 
35 11 10 v 3 16 | 17 |16.6) 0.77 
36 4 2 43 15 15 
37 | 2,555,624 | 168,710 374 | 34 | 1,539 | 10,241 863} 9,378 
2 139 3 
38 3,840 326 1 7 51 51 43 | 18 |28 
39 64,817 1,757 17 64 2 62 41 22 |33.7 : 
40 1 21 21 19 | 14 }17 | 0.30 
41 1 3 3 19 | 17/18 | 0.54 
141 510 48| 462 
42 1 53 1 21 8 10.3) 2.84 
43 5 43 31 5 26 16 | 10 /13.5] 4.18 
44 3 2 21 21 14 | 13 |13.9] 5.42 
45 8 28 5 23 21 | 20 /20.5) 4.4 
46 1 35 196 196 26 | 18 |22.6] 2.63 
47 7,566 4,259 28 1 7 233 38 195 1,750 17 13 |15.9) 4.64 
74 524 208 


- 
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i = Deepest Zone Tested 
Producing Mbpeavion tonnd of 1942 
Depth, Avg. Ft. 
P = aeen auacas e. 
a 
g Name Agee S | | Top | Bottoms = Ps ~ Name of 
Zz 3 sacle Prod. Prod. aie a ies 
oOo 
2 3 3 | Zone Wells 35 Sh 3s ics 
a S | a zt!) & ata 
1 | Etchegoin, Temblor, Vaqueros | Pli, Mio | S {14 4,917) 7,152 625| A | Cretaceous 10,800 
2 | Etchegoin, Temblor Pli, Mio 8 800 874 50| A | Miocene 11,377 
3 | San Joaquin Clay, Etchegoin Pli §  |25 2,665] 3,500 50| A | Miocene 14,622 
4 | Stevens , Mio 8 . |22 8,250} 8,297 160| A_ | Miocene 13,400 
5 | Etchegoin, Temblor Pli, Mio S |25 1,860! 2,076 170| AUP | Cretaceous 9,418 
6 | Etchegoin, Sta. Margarita Pli, Mio 8 900} 1,580 180} MUP | Cretaceous 4,883 
7 | Avenal Koc 8 19 6,400| 7,843 360] MU | Eocene 8,416 
8| Avenal Eoc S /23 7,980| 8,226 130| MU | Cretaceous 9,614 
9 | Stevens Mio 8 |20 8,070} 9,621 200) MU | Miocene 10,101 
10 | Kern River, Temblor Pli, Mio 8 2,000} 2,239 125| MU || Granite 800 
11 | San Joaquin Clay, Etchegoin, Stevens | Pli, Mio S (38 2,600) 3,115 75| A_ | Miocene j 11,177 
12 | Etchegoin, Chanac Pli N] 3,000} 3,685 88} MU | Schist-Jurassic 10,590 
13 | Stevens, Vedder Mio 8 21 11,430} 11,530 290| AM | Lower Miocene 12,504 
14 | Temblor, Eocene Mio, Eoc| S_ /|30 7,300) 7,465 50| A_ | Cretaceous 10,257 
15 | Temblor Mio, Eoc| § 3,865} 3,905 11) AF | Cretaceous 6,031 
16 | Etchegoin Pli S 2,175 80| MF | Jurassic slate 6,211 
17 | Kern River Pili 8 400 837 130} MU | Oligocene 4,852 
18 | Temblor, Avenal Mio, Eoc] S {15 { . es cage 850| A | Cretaceous 12,884 
19 | Etchegoin Pli S 1,170) 1,204 80| A | Miocene 7,858 
20 | Etchegoin Pli 8 800} 1,107 350} MUF | Miocene 6,664 - 
21 | Etchegoin, Maricopa Pli, Mio 8 1,950| 2,095 65| MUF | Miocene 10,410 
22 | Chanac, Sta. Margarita Pli, Mio 8 6,080} 6,165 55| MF | Granite 8,624 
23 | Vedder 3 Mio § |35 1,600} 1,745 150| MF | Granite 3,130 
24 | Stevens Mio S |20 10,140] 10,376 200} A | Miocene 11,811 
25 Mio 8 5,040} 5,090 10) A_ | Eocene 6,429 
26 | Stevens Mio S |20 8,990) 9,580 320) MU | Miocene : 10,120 
27 | Vedder Mio S |22 11,249} 11,491 220) A | Schist-Jurassic 14,108 
28 | Miocene, Eocene 8 6,500) 6,685 35| AU | Slate-Jurassic 11,990 
29 | Jewett, Vedder Mio S |34 1,861 66] MF | Oligocene 6,070 
30 | Vedder Mio 5 12,800) 12,890 A | Miocene 12,934 
31 | Stevens Mio § |23 8,320) 8,432 115) D~ | Miocene 12,818 
32 | Stevens Mio S |20 7,850} 8,219 200! A | Miocene 10,023 
33 | Vedder Mio S |15 13,100 eee re rn Hees Hepa 
in, Sta. M it Pli, Mio 8 2,000 4 0 igocene : 
35 cae Sse ented Mio § . |30 2,200} 2,600 60| AU | Oligocene 3,584 
36 : 
37 
38 | Vaqueros, Sespe Mio, Olig) § 1,150| { H-200}) 135] AF | Sespe 4,071 
P i 12 
39 | Monterey, Vaqueros, Sespe Mio, Olig} S |25 2,800 : he 330| AF | Eocene 7,151 
j Mio 8 1,960) 2,003 75| MF | Sespe 4,730 
ry hai Vaqueros Pli, Mio iS} 400} 1,600 | 225} A | Sespe 5,041 
i Mio H 1,200} 1,679 | Fis A | Miocene 3,900 
CNL Meta eee Mio (S&H 2'000| 3,000 | Fis | A. | Cretaceous _ 7,199 
44 | Sisquoc, Monterey — Mio H 1,800} 3,255 Fis | AF | Vaqueros, Miocene 6,510 
45 Sisquoc, Monterey Mio S&H 2,200} 2,711 Fis A | Miocene. 4,310 
46 Sisquoc, Monterey Mio S&H 1,100} 3,175 | Fis A_ | Sespe, Oligocene 5,915 
47 Monterery Mio S&H 4,000} 4,488 | Fis | MU | Franciscan 8,133 
i Pili 8 4,800}. 5,929 140} AF Miocene 6,751 
48 | Bice, Repetto Pili s 2;500| 3,812 | 140} A | Pliocene 10,515 
50 Pico, Baits Pli 8 5,500 en 680] AF | Pliocene 10,030 
51 | Pico, Repetto Pli NS) 3,400 1 nas 3,000} A | Pliocene 11,516 
. ’ 
j Olig, Ei 8 500 888 y| A | Eocene 6,804 
Albee Mie | $— [28 6,087| 6,142 | 107) A. | Miocene 9,850 
} Pli 8 ’ y 
suai Me fe) | MB) ia] a iis 
i {2 y , 
pon teede Mio § 6,160 6.787 | 230} AF | Miocene 8,120 
ae Medig Mio § |22 2,365) 7,288 80} A_ | Miocene 8,090 
as ae Mio § 2,100! 2,905 y| MU | Miocene 4,285 
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Area Proved, | ‘Total Oil Production, Bbl. 
cres 
Year 
of 

~ Field, County Dis- mee 
G cov- . + | To End of uring j 
5 ays) ae 1942 1942 f 
g 
4 : 
60 | Pico Canyon-Newhall, Los Angeles..........02.0-0cceseeeececeeees 1875 110 2 26,203 i 
61 | Sespe, incl. Topa-Topa, Ventura........ opted dais Ae oreo Ee 1887 289 2 81,192 Fi 
62 | Shiolia: Canyons enttra,..00. stacsacs tents cde wean oreo 1911 510 2 344,030 t 
63.) Simi; V enturas.co cake cs Senet a een ee ea neon Bae 1912 635 2 26,820 
64 | Sisar-Silverthread, Ventura... csve..cececeeeccevcevcssccccvensces 1885 330 2 46,012 : 
65'] "South: Mountain; Ventura. och cstv. ce ete- pele cuaks okie cee en Mee 1916 785 2 537,630 
66 | Tapo-Eureka, incl. Holser, Ventur a..........02.00-00-ceeceeceees 1882 224 2 15,617 t 
67 | Temescal, Ventura..............-. aes Men eee rae, 1924 120 2 253,532 ; 
68] Timber Canyon Ventura ts ance. ce baer elect a eee 1885 110 2 10,348 f 
69 | Fresno-Lion Mt., Ventura...........- 5X2) fe LR ae areca ee 1917 50 2 6,411 
70 \\sVorrey” Canyon, entura 0, siete cents tetera aos Sine. ee ee 1896 140 2 54,054 
71 | Wiley-Towsley: Canyon, Ventura, «<< «<p utes cade esna se csensse 1887 28 2 2,869 

Other Coastal Counties 1,276,487 14,146 
79)| Edna; San Luts, Obts pos: dsc. cee tas.n shee eee ee oe nee eae 1929 25 747,179 5,477 
73.1; Pismo, Sanita Obie po: 2 eats | Aceon Se eee eine 1928 200 104,445 
74. Hall Moon: BBY %SQN, ll tO. vi ao « cchloveicies ae Dek van eee eee 1886 80 41,477 
75\|( Sargent Sanne Olastt Se 4. wer ee acne LS Saas De ae 1886 60 383,386 8,669 
76 Coastal: District, Totals; . ire. aly ee eee See tie ake 27,175 612,031,410 | 33,192,886 

Los ANGELES Basin 
77.v Alamitos Los Angeles: 2 |e ssh ae cectrs ee hod See eer ee 1931 | 200 24,462,263 322,025 
78: | Aliso, Tins Angel 68 yaisg'dc.i%a.s'-.n ves cletas Cea a eae elo 1938 450 2,423,173 714,609 
79'| Brea Olinda: Orangésc.:.dso. seek cee tatiana on eS 1889 | 1,680 171,598,585 | 3,704,660 
80 | Buenas Park, Orangtscicasdi cceae crecee de rete eee eee ee 100 661 38,661 
STi Coyote, Bast, Onahges sca tir. tenn cs eee aE etn ais oot eee 1911 | 1,160 45,633,310 | 2,036,958 


82 West, Oraiagercsrascrtans sites dacs ome nity loco rt ike hoe 1909 985 129,229,988 3,783,486 
$3; Domingues; Los Angeles Stas.t conic ae saaine ore ee te a eis 1923 | 1,200 138,174,487 | 7,920,136 


, 
: 
{ 
. 
| 
$47) El Segundo, Los'Angel es. o\snen ote mictev etsiadyt diate yew ieee eee watt S t.| 19385 930 10,560,498 423,890 
85: Huntington Beach, Orange'A.. Svar cad peace anaes Seance Meee en. 1920 | 2,200 312,991,480 | 11,980,255 = - 
SO.) Inglewood, (Los iA ngolass 25.0 dees sicowie Oxon vy Sem Nes leone Bie 1924 | 1,075 132,436,393 ve 
72 


Bi Lawndale, Los Ang@es Ghats. doswssccs tan hae eae ee 1928 ,080, 5 
88; Long'Baach, Loe Andes... 5 cts sco. ateot ee RE nea eae 1921 | 1,600 676,641,896 | 12,977,542 
£0 | Los ‘Azigeléa:dist..Dos Angelen. nic, ocoanict ocmoate eke ck ee 1892 | 1,627 66,223,123 191,300 
00) Montebello, Low Angeless: ¢./4,3 6 he ten. chen ae ae Oe Mane 1917 | 1,750 131,173,963 3,924,502 
OL MPlava, Del\Reyatioa 4 ngeles.e: .ssm.c.teaee Mae ee oh. See oe 1934 670 48,686,361 1,197,233 
92 | Potrero, incl. Kraemar-Puente, Los Angeles........ 0.000000. ccc eens 1928 220 4,594,288 317,628 
O8:| Roh fisid) Oninge.S. tew sts cat, Pe societal coe 1919 | 1,370 97,052,879 | 2,751,387 
94 | Rosecrans-Athens, Los Angeles............0000cccccccecccsceunuces 1924 850 50,882,752 | 2,700,415 
95:|. Banta Fe Springs, Los Angeles. ..........00cccrewaccsctcvusecceccs 1919 | 1,630 484,931,079 7,756,155 
86 |'Seal-Beagh:.L08 Angad Sia.cha, 2 dome teats ce OE he ee 1926 310 68,390,251 | 2,695,166 
O Ti LOMAROS, LOS ANGOESA, 5 ase 2% co) occ eon e aeree oe ae one 1922 | 6,200 107,217,386 | 2,993,362 
98)! Turnbull Canyon; Los Angeles. ns:cecicc veins cenitivecagteb sseci mes ok 1941 80 , 202 111,277 
OO Whittier, Los Avgees siciiec tek > cay alee tee ie ie ee 1898 600 18,796,367 378,298 
100\| Wilmington, Los Angeegits access coc avons rete he ee en 1935 | 4,400 173,468,680 | 33,447,469 
2013) Otherse sig gota a ahoittanarin ne Cad’ aMiatent velit mien Sateerines 038,183 193,234 
102 Loa Angeles Basin, totals Pate nd Gok eee wea cee 2,897,848,311 | 109,311,419 


103 BPATO POTAL cy gin icnotl 1 eid dA ere ieee eee ae 6,078,909,242 | 247,182,095 
: Gas Freips 


Nortuern Groupe 


BiUrek ay MUNDO OE aids.taisisinisGbmt xsiaa hme vane nir ghetto «sn RRO 1937 


1 

2 

3 

4 

Bi Siuvter Butsed, Susser a s.:ce cine wisassicls tartare enol le Balhae 1936 
: FLYQOY, DOM OUT Mine ce Sania ome Tes aor ane RTE a OR ete 1935 
8 
9 
10 


Wallowa GlOnns ois aie Ness 2 aentehinrs eh Gaerne niet aes en ee 1938 
Halrfisld KaoNs oF lbs one teas cc aan eke ene tee art ae a 1937 


11 || Buena Vista Lake, Kern tte. sac oie +s hen ete eee ee eek 1934 
12 | Buttonwillow, Korii, vecn ict hot assis. cote. em ae ee Ce 1926 


15;| Chowchilla, Matlerazw.,s.h caine oc onan eee eee eee 
14 | Trico, K 1988 


Cee eee owersesecewececessresesesencsesesens 
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‘TABLE 1.—(Continued) 


a enn ee 
Total Gas Produc- ; Oil-production | Reservoir Pres- | 5 
tion, Millions Cu. Ft, Number of Oil and/or Gas Wells Methods, End| sure, Lb. per | & Character of Oil 
of 1942 Sq. In. 3 
‘ Number i 
i a During 1942 End of 1942 of Wells & 
5 5 bay > 8 | Gravity A.P. 
To E mala a=] =e Ave. | 3 ravity ! sF:I. 
g of a ering Ao ah la os 2/88] 2 2 = Initial | at End | ‘§ at 60°F., oe 
z, ge} als gQ 8 5 » | 2 of 1942| 2 Weighted gs 
a ae] ¢ s|az| 82 3 @| hey 2 Average a 2 
| 68|8|2|\e2)| | fo) 2) 25 2 a 
“60° ro bo | 10 10 38 | 35 37 
61 13 1 a 
62 |WithSouth Mountain 1 4 23 1 03 36 28 ap 0.69 
63 59 48 48 32 | 16 |28.1) 0.68 
64 11 66 66 94 | 15 |18.5] — 
65 68,568 | 3,282 5 93 93 28 | 20 |23.9| 1.73 
66 2 12 11 11 94 | 21 |22.4| — 
67 4 if 16 16 24 | 21 |22 
68 1 8 8 34 | 25 |28.7 
69 15 15 93 | 20 |22 
70 3 39 39 Og 27 Hare 
71 9 4 4 27 | 20 |23.6 
a 37 18 18 
. 3 8 9 9 14 | 13 |13.3 
74 13 Be 
| 75 13 9 9 13, | 0.86 
76 | 1,018,131 | 47,416 85 | 14] 481] 1,774 310| 1,464 
17 36 1] 35 28 | 16 |26.8] 1.07 
Ss : 2,250 
Olena 3,800 54 | 23 |24 | 0. 
79 61,139 | 2,771 10 73 | 346 5| 341 32 | 14 |22.5 Der 
8 4 1 133 2 130 3600 2,100 es 18 38 143 
; A 46 
82 } 55,512 | 3,729 3 38 | 129 23] 108 | | 2,050/1,650, | RP [31 24 |28.9 
‘ 50 
83 | 227,648 | 12,543 4} 2] 10] 295 56] 239 { 3000 et RP |35 | 28 |30.4] 0.85 
84 7,633 206 3 3 35 35 29 | 15 |21.8| 2.98 
85 | 320,101 | 11,080 19| 10] 79] 688 18] 670 27 | 11 |23.5] 1.30 
1,900| 800 2.51 
= 99,452 | 6,342 Vl a Wh EP 280 49 238 4,550) 4,100 38 4 22.0 0.93 
9 25.9 
88 | 881,860 | 11,628 1| 52] 58] 1,203 1,203 32 | 12 25.0] 1.25 
89 93 93 18 | 13 |13.7| 1.0 
90 | 106,428 | 8,179 5| 23| 29] 331 7| 324 | 3,700 |(West) 39 | 13 |30.0| 0.79 
91 50,260 805 10| 11] 126 126 24 | 11 |21.0| 2.7 
92 gat 1 24 ah uals 48 | 33 |44.0 
93 87,399 | 2,435 7 9| 345 345 29 | 14 |20.5| 1.60 
94 | 127,728 | 6,778 3 7| 189 9} 180 42 | 31 |33.0| 0.48 
95 | 679,778 | 6,678 1/ 16] 41] 574 574 38 | 28 |32.5| 0.40 
96 | 104,098 | 3,955 RI ae 8 95 5} 90 29 | 10 |23.0 
” 78,953 | 2,134 10 19| 28] 635 1 635 27 | 13 |22.0) 1.62 
3 28 | 26 |27 | 0.56 
99 2] 14] 163 2) 161 30 | 14 |19.0| 0.77 
1,500} 850 
100 | 122,869 | 31,345 37 20 | 1,095 380| 715 | 2,200] 1,850 28 | 13 |21.0| 2.5 
101 8,036 | 4,013 23 2) 2 
102 | 3,018,894 | 114,621 110 | 155 | 461 | 6,866 569| 6,297 
; 103 | 6,815,882 | 430,201. 569 | 203 | 2,481 | 18,881 1,742] 17,139 
- Gas Fre.ps 
1 432 249| 4 1 2,488 
2| 46,780 | 11,215 7 7 2,350 
3 
4| 112,446 | 76,694] 56 | 11) 1 52 1,860|1,650 
4 5 5,035 953 | 5 1 4 2,95012,700 
8 9,816 306 8 3 1,854|1,100 
8 2 1 1,450 
9 1 
10 2 
7 11 4,685 983 | 8 2 1,260) 650 
| 12| 24,264] 3,411 | 27 18 i 
13 3 
14| 13,497 | 3,805 | 23 2 19 1,157 
15 6,278 | 1,838 | 22 3 1,110] 900 
. 16} Storage 5 1,800|Storage 


223,233 | 99,454 15 
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TABLE 1.—(Continued) 


Se 


: D + Zone Tested 
Producing Formation 4 End of 1942 
Depth, Avg. Ft. ‘: 
>; Set Ce kas 
5 oA) ae | s < N pty 
g Name Age¢ 8 g, | Top | Bottoms |‘es| & ame Sm 
= S | 2 | Prod. rod. jm | S ae 
Zz s BD i= oO Se 
° B 8 | Zone Wells + Pie ae BS 
3 6 ia zm | @ a 
“60 | Model Mio S 858} 1,611 y| A_| Eocene 4,300 
al flaaes . Olig S 400) 1,651 y| A& S| Oligocene 3,595 
62 | Sespe Olig S 100} 1,927 640| A | Eocene 7,428 
63 | Meganos Eoc SI 1,100) 1,213 y| A_ | Eocene 3,934 
64 | Sespe Olig Ss 315 6 y| MF 
65 | Sespe Olig S 2,200} 3,362 956; A | Eocene 6,702 
66 | Modelo, Sespe Mio, Olig] § 500 995 y| A | Eocene 2,956 
67 | Modelo Mio Ss 2,000) 2,411 y| A_ | Miocene 4,584 
68 | Repetto, Modelo Pli, Mio s 300| 2,605 y| MF | Miocene 3,300 
69 | Modelo Mio Ss 844| 1,044 y| ML | Miocene 
70 | Vaqueros, Sespe Mio, Olig} § 700} 1,363 y| AF | Miocene 2,500 
71 | Modelo Mio 8 500 608 y| AF | Miocene 4,400 
72 | Monterey Mio H 800) 1,200 y| A&§ | Jurassic schist 2,125 
73 | Monterey Mio H 2,900 y| S Jurassic schist 4,425 
74 | Purissima, Monterey Pli, Mio |S&H 1,379| 1,600 y| ML | Miocene 7,982 
75 | Monterey Mio S&H 9 1,500 AF | Franciscan 3,583 
76 
77 | Pico, Repetto, Puente Pli, Mio S 4,635| 5,810 250| AF | Miocene 9,054 
78 | Pico, Repetto, Modelo Pli, Mio s 4,795) 5,287 170} M_ | Miocene 9,291 
79 | Repetto, Puente Pli, Mio 8 260} 3,026 800| AF | Miocene 8,021 
80 | Repetto Pli 8 8,900} 9,697 55| AU | Miocene 10,044 
81 | Repetto, Puente Pli, Mio § 2,450} 3,607 153| AF | Miocene 9,084 
82 | Repetto Pli Sy 22 2,800} 4,471 473} D_ | Miocene 9,200 
83 | Repetto, Puente Pli, Mio S /28 3,800} 5,189 |1,460) AF | Miocene 12,720 
s A 
84 | Puente, Franciscan Mio, Jur | Fis 6,890] 7,316 50) AF | Franciscan schist 8,009 
85 | Repetto, Puente Pli, Mio S |28 1,900} 4,009 | 1,200; MF | Miocene 9,054 
86 | Pico, Repetto, Puente, Monterey | Pli, Mio § 1,073} 2,597 975| AF | Miocene 10,598 
87 | Puente Mio § 6,375} 5,841 9| MU | Miocene 7,405 
88 | Pico, Repetto, Puente Pli, Mio S {30 2,377| 5,264 /|1,650| AF | Miocene 10,720 
89 | Repetto, Puente Pli, Mio § 475} 1,045 9| AF | Miocene 5,074 
90 | Repetto, Puente Pli, Mio § 1,730} 4,422 800} A | Miocene 9,334 
91 | Repetto, Puente, Franciscan re Mio,| § 3,350) 5,371 200; A | Franciscan schist 7,048 
ur Fis 
92 | Pico, Repetto, Puente, Franciscan Pli, Mio 8 |29 3,640} 5,592 350! AF | Miocene 9,923 
93 | Puente i 8 2,900) 4,057 510) A_ | Oligocene, Sespe 10,496 
94 | Repetto, Puente Pli, Mio 85-122 4,085} 6,150 | 1,050) AF | Miocene 10,389 
95 | Repetto, Puente Pli, Mio S |29 3,470} 5,373 |1,360} D_ | Miocene 11,314 
96 | Repetto, Puente Pli, Mio 8 4,314] 5,441 350) AF | Miocene 9,054 
97 | Puente Mio S |27 2,637) 4,220 120; AF | Franciscan schist 6,957 
98 | Puente Mio § |27 3,300} 3,447 191} AF | Miocene 5,309 
99 | Repetto, Puente Pli, Mio S 200} 2,109 270| MUF | Miocene 5,040° 
108 Repetto, Puente Pli, Mio S |28 2,320 oe 420) AF | Franciscan schist 6,814 
10 31 
102 
108 
Gas Fieips 
1| Repetto Pili S&H }26 3,800) 4,900 170} A | Pliocene 7,708 
2| Capay Koc Ss 5,178] 5,216 29| D_ | Cretaceous 8,810 
3 | Cretaceous ) 5 3,235) 3,265 30} D_ | Cretaceous 5,334 
4 | Domingine, Ione S 3,800} 4,344 148) AF | Cretaceous 7,029 
5 | Cretaceous 8 2,700) 5,855 87| MU | Igneous rock 6,900 
6 | Cretaceous 8 3,926) 4,070 65} D ‘etaceous 9,690 
7 | Cretaceous 8 2,345} 2,360 10} D_ | Cretaceous 6,014 
8 | Cretaceous $ 3,651| 3,682 30| A | Cretaceous 5,185 
9 | Miocene 8 1,183} 1,215 30 Miocene 1,215 
10 | Cretaceous 8 3,840) 3,872 Cretaceous 3,873 
11 | Etchegoin $ Miocene 11,186 
12 | Etchegoin 8 Pliocene 4,946 
13 | Eocene, Cretaceous 8 Cretaceous 8,377 
14 | Etchegoin § 11,468 
15 | Etchegoin 8 9,700 
16 | Vaqueros 8 6,912 
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Los Angeles Basin District 


Buean Park Field.—By geophysical 
methods and well correlations, The Texas 
Company discovered a new type of field in 
the Los Angeles Basin through the comple- 
tion of its Spencer No. 1 well at Buean 
Park, a few miles east of Santa Fe Springs. 
The discovery well was completed flowing 
97 bbl. of 21.2° gravity oil from a depth of 
8932 ft., producing from 20 ft. of sand. 
When placed on the pump the well made 
over 200 bbl. per day, but had a rapid 
decline. A second completion showed the 
same characteristics as the discovery well. 
Structure is a northwest-plunging nose, 
overlying the Miocene contact, and produc- 
tion is from overlapping sands equivalent 
in age-to the Bell sand of Santa Fe Springs. 
This concealed structure is 4000 ft. lower 
stratigraphically than any other field in the 
Los Angeles Basin. Like other recent dis- 
coveries, this field is a technical triumph 
but a financial failure. 

Aliso Canyon Field—The Tide Water 
Associated Oil Co. extended the Aliso 
Canyon oil field 14 mile west by the com- 
pletion of its Sesnon No. 1 well, flowing 
2400 bbl. a day of 23.1° gravity oil with 
1300 M cu. ft. of gas through a 456,4-in. 
bean. This well is a discovery of a black-oil 
zone downdip from the gas cap in the 
Miocene zone. 


GAS FIELDS 


Because the main gas line from Kettle- . 


man Hills to San Francisco was converted 
into an oil line, northern California is now 
dependent on dry gas fields for fuel; the 
main portion of this supply comes from the 
2s,000-acre Rio Vista gas field, which con- 
tains one fourth of the gas reserves (12 
trillion cubic feet) of the state. 

Many tests for dry gas were drilled in 
northern California during the year, with 
one field discovery and two others in the 
completion stage. 

Five miles west of Stockton and 6 miles 
southeast of the McDonald Island gas 
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field, the Standard Oil Co. discovered a new 
gas field by the completion of its Woods 
Community 2-1 well from a depth of 5254 
ft. for an estimated daily flow of ro million 
cubic feet. Production is from the Mc- 
Donald Isiand sand of Eocene age. 


DEMAND AND SUPPLY 


While domestic demand for gasoline in 
1942 declined 8 per cent from 1941, the 
over-all demand for gasoline decreased less 
than 1 per cent. With rationing in effect, 
the civilian use of gasoline is expected to 
drop further in 1943, but it is more than 
probable that over-all demand—amilitary 
and civilian—will be higher than in either 
IQ4I Or 1942. 

Demand for fuel oil in 1942 is estimated 
to have been 352,000 bbl. a day against 
286,000 bbl. a day in 1941, a 23.1 per cent 
increase. Fuel-oil supply in 1942 was about 
328,000 bbl. a day against 268,000 bbl. a 
day in 1941, an increase of 22.4 per cent. 


TRANSPORTATION 


Under normal conditions 23 per cent of 
the crude oil in the state is transported by 
tankers from the fields to refineries. Dis- 
locations in this traffic made necessary the 
conversion of a main gas line into an oil line 
and the construction of other pipe lines. 
This has solved the transportation problem 
to such an extent that most fields now have 
a full market for all oil produced. 


REFINING 


Originally designed to produce motor 
gasoline, as its major product, the refining 
industry has had to revamp its technique 
and operations to produce not motor fuel 
but fuel oil for ships and larger amounts of 
aviation gasoline. Under normal conditions 
the recovery of gasoline from oil in Cali- 
fornia would be nearly 40 per cent, but 
under the impetus of increased demand for 
fuel oil, and with demand for gasoline down 
only slightly, gasoline recovery has dropped 
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to 32 per cent. Because of this change in 
operations, the California motorist is faced 
not only with a diminishing supply of 
gasoline but also with the necessity for 
using a motor fuel definitely inferior in 
quality to that of 1941. 


ADVANCES IN DRILLING AND 
PRODUCTION PRACTICES 


Restrictions on deep drilling has greatly 
curtailed the use and development of the 
modern heavy type of drilling equipment. 
The major portion of new well develop- 
ments has been the shallow (1000 ft.) holes 
to obtain the low-gravity crude needed in 
the war effort. 

Portable masts are drilling an ever 
increasing percentage of these shallow 
wells. The tendency in the casing programs 
has been to set a full combination string 
and cement through perforations. This has 
resulted in a great saving in steel as well as 
money. 

With the scarcity of available casing on 
the market, oil companies are becoming 
“salvaging experts” in the art of recovering 
the extra casing from old wells. This practice 
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has provided a great reserve from which 
many new wells can be adequately supplied. 

Drilling with crude oil and oil laden with 
colloidal and weighting materials has been 
further tested in both shallow and deep 


drilling during the year, with apparently — 


very satisfactory results. 

The impetus of technical skill and 
ingenuity has been turned primarily 
toward the refining part of the industry. 
The roo-octane gasoline program, together 
with the synthetic rubber program, has 
shown the results of this effort. 


CONCLUSION 


New drilling will be necessary to increase 
or hold present production in California, as 
the normal decline of settled production is 
more than 15 per cent. The lack of labor is 
expected to curtail new drilling more than a 
shortage of material. 

It is anticipated that in 1943 wildcat 
drilling for heavy oil will be encouraged in 
every possible way to meet the fuel needs of 
our expanding navy and air. force. The 
necessity for a greater allotment of steel for 
the industry in California will be recog- 
nized, but the shortage will still be acute. 
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Oil and Gas Development in Illinois in 1942 


By Atrrep H. Bett,* Memper A.I.M.E, anp CHARLES W. CarTer* 


In 1942, Illinois produced 106,590,000 
bbl. of crude oil, or 7.6 per cent of the 
entire amount produced in the United 
States. It ranked fifth among the oil- 


eee ae 
JES RERIBSE 
HHH Gea 


400 


COMPLETIONS 
8 
o 


1939 


peer eE CLL 


daily production was 367,000 bbl. This 
production declined steadily to 282,000 for 
June and to 246,000 for December. This 
steady decline was caused partly by the 


petri 


este 


PRODUCTION IN MILLIONS OF BARRELS 


ce) 
JF.MAMJJASONDJF om Se ee tac BEE 


1937 1938 


1940 1941 1942 


Fic. 1.—MOonTHLY OIL PRODUCTION AND WELL COMPLETIONS IN ILLINOIS 1937-1942. 


producing — states. 
1942 declined 20.5 per cent from the 
previous year’s total of 134,139,000 bbl. 
The daily average production for 1942 
was approximately 292,000 bbl., or 74,000 
bbl. less than the 366,o0o daily average 
for 1941. At the beginning of 1942 the 

Published with permission of the Chief, 
Illinois State Geological Survey, Urbana, Til. 


Manuscript received at the office of the Insti- 


tute April 26, 1943. 

* Geologist and Assistant Geologist, respec- 
tively, Oil and Gas Division, Tilinois State Geo- 
logical Survey, Urbana, Illinois. 


The production for 


reduction in drilling resulting from Federal 
Conservation Order M-68 and_ partly 
by the fact that no major pool was found 
during the year. 


DISCOVERIES 


Forty new fields (Fig. 2, Table 2), 
48 extensions (Table 3), and 45 additional 
producing zones in existing fields (Table 4) 
were discovered in 23 counties in Illinois 
during 1942. Of the 4o new fields, three 
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The average initial productions of the 


were abandoned before the end of 1942, 


fields 


amounted to 130 bbl. of oil and 23 bbl. 


wells of the 4o new 


discovery 


15 were one-well fields, 15 had not more 
than six wells, and the remaining 7 had 
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iscoverles 0 


of salt water. For the 43 oil d 


from 10 to 32 wells producing at the end 
of the year. In all, 200 wells were producing 


1941 the comparable figure is 318 bbl. of oil. 


In fields discovered since Jan. 1, 


a total of 11 


these 37 fields by Jan. 5, 1943. In 1941, 


for contrast 


1937, 


,404 wells were producing 


in 


iscovered 


il fields were d 


» 43 0 


th 


is compares wi 


at the end of 1942 and th 


and 869 wells were producing in those 


fields at the end of that year. 


10,496 wells at the end of 1041. 
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PRODUCTIVE ACREAGE 


The area proved for production in 
1936) 


the new fields (discovered since 


500 


CONSOLIDATED 
DISCOVERED 7-139 
DALE 
DISCOVERED 
3-26-40 
WOODLAWN 


NEW HARMONY 
DISCOVERED 12-10-40 


BENTON 
OISCOVERED | 21-4! 


400 


300 


301 


gas producers and dry holes and the other 
32 were gas-input wells, salt-water-dis- 
posal wells, and stratigraphic tests. Of 


JOHNSONVILLE 
DISCOVERED 7-15-41 
S RURAL HILL 
DISCOVERED 
6-5-4) 


=30-42 


COVINGTON 
DISCOVERED 6-30 


200 


PRODUCTION IN THOUSANDS OF BARRELS 


COVINGTON 


LOUDEN 


oO NO J) OF 
1940 


MA M J 
1941 1942 


CONSOLIDATED 


J) A YS! Ol INE Oe— oF 


Fic. 3.—DAILY AVERAGE PRODUCTION IN ILLINOIS FOR THE YEARS 1940-1942, DIVIDED ACCORDING 
TO PRINCIPAL PRODUCING AREAS. 


increased from 97,483 acres at the begin- 
ning of 1942 to 119,730 acres at the end 
of the year (Table 1), an increase of 22,247 
acres, of which 4540 acres are in fields 
discovered during the current year and 
17,707 in extensions to pools drilled earlier. 


In 1941 a total of 19,433 acres were added, 


9955 by fields discovered during that year 
and 9478 by extensions to older fields. 
The 4o new oil fields discovered during 
1942 added an average of 114 acres per 
field whereas the 43 discovered during 
ro41 added an average of 232 acres per 
field by the end of that year. 


DRILLING 


During the past year 2048 wells were 
completed. Of these, 2016 were oil or 


the 2016 wells drilled for oil or gas, 1166 
were oil wells, 13 were gas wells and 837 
were dry holes. The producers made up 
58.5 per cent of the wells drilled. Of the 
total number drilled 549 are classified 
as “wildcat,” and of these 88 were success- 
ful in obtaining production and 8 are 
either gas wells not connected to a pipe 
line or “edge wells,” which might open 
new oil fields. 


EXPLORATION METHODS 


The results of an investigation to ascer- 
tain the reason for the locations of the 
wildcat wells are set forth in Table 6. 
Of the 549 wildcat wells, the 408 known 
to have been found by scientific methods 
were 19 per cent successful. The total 
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TABLE 1.—Oil and Gas Production in Illinois 


CHOUIBPMPWre | Line Number 


10 


F : Total Gas 
Area Proved, | Total Oil Production, Production, | Number of Oil and/or Gas Wells 
Acres Bbl. Millions Cu. Ft. 
During End of 
1942 1942 
"hess 
, 0 = 
Field, County Dis- 5 
covery : . A 
i ,| 70 End of} During | To End] During est 
Oil | Gas? | “1942 1942 | of 1942| 1942 ale 
=3 b| 6 
#2 | 2 /2I5| 2 
os So & . 
Bz | 2 12/8] 3 
= o 
oF] 8 |</e] & 
Warrenton-Borton, Hdgar .|1906 100 0 30,320 120 0 0 22 0 | 10) 4 0 
Westfield, Clark, Coles... .|1904 9,000 75 z z z 0 | 1,628 0 0} 16) 291 
850 75 2 z z 0 186 0 Oo} y y 
9,000 0 x z £ 0 | 1,449 0} O| y y 
220 0 x z z 0 13 0} O| y y 
Siggins, Cumberland, Clark |1906 3,580} 105 x z £ 0 996 0 0} 1) 802 
3,135 55 x x z 0 854 0} 0} 0 y 
435 15 z z z 0 90 Oo | O42 y 
855) 105 x z z 0 193 0| Oo} 0 uv 
York, Cumberland, Clark..|  y 310 40 z z z 0 70 0 0} 0 44 
Casey, Clark. .c5 6.0. c08 1906 1,925 55 = z z 0 535 0 0} O; 488 
190 15 z 2 z 0 41 0 0} 0 y 
400 0 z z FE 0 82 0 0; 0 y 
1,525 15 z x z 0 322 0 0} 0 y 
Martinsville, Clark....... 1922 710} . 155 z F 4 £ 0 218 | 0} 0 115 
15 20 x x < 0 7 0 0) 0 y 
275 35 z z = 0 63 0 0} 0 y 
710 0 z z x 0 23 0 0} 0 y 
600 0 « z z 0 35 1 0} 0 y 
640 0 z z z 0 40 0 0} 0 y 
10 0 2 x E 0 2 0 | O| 0 y 
North Johnson, Clark... .. 1907 1,320 20 z x z 0 485 0 0; O| 433 
1,115 0 z z x 0 296 0 0} 0 y 
160 0 zr e x 0 32 0 0} 0 y 
820 5 z z z 0 177 0} 0} 0 y 
215 0 z x Ci 0 44 0 0} 0 y 
South Johnson, Clark..... 1907 1,715 65 z z z z 535 0 0} 0} 469 
185 5 = z F = 38 0 0} 0 7] 
295 0 z x x z 59 0 0} 0 y 
1,675 35 x z x z 402 0 0} 0 y 
* 845 5 x x r z 170 0 0} 0 y 
Bellair, Crawford, Jasper. .|1907 1,300 5 x z 1 x 486 0 | 13) 20] 36 
1,165 0 2 2 z z 310 0 y| y y 
315 0 x x z 2 65 0 yl oy y 
5 fae 910 0 x z z z 182 0 vy) oy y 
Clark County Division}... 19,960} 520] 53,491,000] 374,000 z z | 4,953 1 | 13) 37] 3,004 
Main, Crawford. ,....... 1906 | 35,1385} 515 x x x z | 7,324 0 | 58] 53] 4,821 
340 0 x « = z 0] 0] 0 y 
33,795} 510 x x z a | 7,143 0 | 58} 53 y 
,000 0 x z x z 108 0 0} 0 y 
10 0 x s z z 1 0; oO} 0 1 
New Hebron, Crawford. ..|1909 1,350) 210 x x x 2 297 0 0} 0} 146 
Chapman, Crawford...... 1914 1,045) 515 x x x 2 193 0 0} 0 60 
Parker, Crawford......... 1907 1,310 30 z x x 2 256 0 1) 0} 219 
Allison-Weger, Crawford. . y 1,075 20 z x x 2 148 1 0} 0 66 
Flat Rock,® Crawford..... y 1,375] 545 x x z w 289 0} 6 Oo} 130 
Birds, Crawford, Lawrence.|  y 4,370} 115 z £ z « 684 0 4) 2) 424 
Crawford County Division® 45,665) 1,945/148,653,000} 1,347,000 x az | 9,191 1 | 69] 55) 5,866 
ned pe yee die Criw-|1906 | 24,150] 1,550 2 z z z | 4,415 2 | 42) 23) 3,155 
for 
50 0 E 2 x z 5 O;lywy 5 


» Footnotes to column heads and explanation of symbols are given on page 264. 
1 Total of lines 2, 6, 10, 11, 15, 22, 27, 32. 

2 Includes Kibbie, Oblong, Robinson and Hardinsville. 

3 Includes Swearingen gas. 

6 Total of lines 37, 42, 43, 44, 45, 46, 47. 


Producing Gas* 


o coo ScoeoSooSo Feer oscoSoSoSeSoSoSSCSoSoSoSSSCSSSSSSSSoSSSSSSSSeSSeSeSo 
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TABLE 1.—(Continued) 


Oil-pro- Re ; N 
duction | Prossure,! Charact Deapest Z 
, aracter . : eepes one 
oon Lb. per of Oil Producing Formation Tested to End 
1949 Sq. In, of 1942 
Number 
Depth, 
of Wells Avg. Ft. 
, 3 
| 8 
| ae 
| A ls 
| & 33 Name Agee Name 
he eo a 
5 zs |2R8 |i 
Es cS] ‘e <3 2 S ; 2 |e ce > 
BB | wo] 3 a 2 S| oo & S O+| 2 Ge 
| a 4 Hea | a as | 3 2,5 8) 30 3 q Be a oa 3 ae 
Suess wr | 6 1/85 &/ a5 a a|/Ss\l a 8 w=) 
> ale|ea| 2 | 22 | \62<le" 8| £ |E8| 24 |54| 2 ar 
ie, 0| 2 x z |z |Unnam 3 
; 0} 291/293+ x 34.0 |x See Te a oka teach mu be ss oe 
5 0 y| x x 30.0 |z | Shallow gas Pen S|Por| 281) 376/36 | D 
5 0 yj = x 33.5 |z | Westfield MisL |L|Cav} 334| 446} 2 | D 
0 y| @ x 38.2 |0.18] “Trenton” Ord | L | Por | 2,265] 2,568] « | D 
: 0 802} z z RP | 33.0 |z See below D | Dev 2,010 
‘ 0 y| x zo} 34.0 | | First Siggins Pen §|Por| 367| 465} 2 | D 
0 y| = x (33.6)|a | 2nd and 3rd Siggins | Pen 8 |Por| 478] 562) 2 | D 
a 0 y| 2 z (25.7)|z | Lower Siggins Pen S$ |Por| 556) 590} « | D 
0) 0 44) gz £ (30.3)|2 ~» | York Pen S$ |Por| 588] 680) 2 |AM| Pen 960 
11} 0| 488) = z |RP| 29.2 |2 See below AM| MisL 808 
12| 0 y| = z (31.9)|z | Upper gas Pen S| Por} 263} 358] 2 | AM 
13) 0 y| = x (30.1)|z | Lower gas Pen S|Por| 309] 426) 2 |AM 
14) 0 y| = z (33.6)|2 | Casey Pen S|Por} 444) 505) 2 |AM 
15} 0} 115) z x 36.8 |x See below D |St. Peter | 3,411 
16) 0 y| 2 z y |x | Shallow Pen S|Por| 255 411) 2 | D 
17| 0 y| 2& 2 y -\c Casey Pen 8 |Por| 499} 511) z D 
18) 0 y| 2 x y |t | Martinsville MisL | L|Por| 477| 506] z | D 
19} 0 y\ @ x (38.9)|x Carper MisL S | Por | 1,340] 1,418) 2 | D 
20) 0 y| = z y |e |“Niagaran” Dev L | Por | 1,553] 1,596] | D 
21) 0 y| x (39.6)|2 | “Trenton” Ord L | Por | 2,708) 2,830| 2 | D 
22) 0) 483) x 31.0 |x | See below AM| Mis 965 
23) 0 yl « t y |< | Claypool Pen §|Por| 416] 486) 2 | AM 
; 24) 0) oy} & z y | | Shallow Pen 8 |Por| 314) 451] 2 | AM 
25) 0 y| & 2 yo le Casey Pen S| Por| 465) 508! « | AM 
j 26| 0 y| © x y  |o Upper Partlow Pen S|Por| 534) 554) 2 |AM 
27) 0) 469) = z 32.2 |2 | See below AM| Dev 2,030 
28) 0 y| x & y |e | Claypool Pen S| Por| 392) 549} 2 | AM 
29; 0 y| 2 z Vie k3 Casey Pen S$ |Por| 453) 518) 2 | AM 
j 30) 0 y| 2 z y | | Upper Partlow Pen S$ |Por| 489) 570) ¢ | AM 
” 31] 0 ye x 28.5 |z | Lower Partlow Pen S|Por| 598} 618) 2 | AM 
: 32) 0] 375) « z |RP| 33.7 |z | See below AM| MisL 1,471 
’ 33) 0 y| = # (32.4) |x “500 Ft.” Pen 8 |Por| 561) 725} 2 | AM 
Ly 34); 0 y| @ z y |e “800 Ft.” Pen 8 |Por| 817} 907) 2 | AM 
35) 0 y| 2 z (87.0)|z 900 Ft.” MisU S$ |Por| 886) 920) 2 | AM 
rt 36] 0| 3,017) = x 33.0 St. Peter | 4,654 
37| 0} 4,821/425+ y |RP| 33.0 |z See below 
38) 0 y| @ z y Ne Shallow ; Pen S$ |Por| 508) 822) 2 | ML 
+ 39) 0 y| 2 x 32.8 |x Robinson Pen S$ |Por| 900} 960})25+ | ML 
3 40] 0 y| « a Ae ec Oblong Mis SL} Por | 1,837] 1,416) « ah 
" : 
he 41] 0 All ye x BRD, oe Devonian Dev L | Por | 2,794] 2,805]11. | ML 
42}. 0| 146) = z |RP}| 30.1 Ic Robinson Pen $|Por} 940} 975} 2 | ML} Mis 2,056 
. 43) 0 60) =z z y 2 Robinson Pen S| Por] 995} 1,015} « | ML| Mis 2,279 
‘s 44) 0| 219} z 29.5 |x Robinson Pen S | Por | 1,000] 1,025) 2 | ML} Pen 1,127 
my ~ 45) 0 66) x x 22.5 |z | Robinson Pen §$ | Por} 912] 930] ¢ |ML| Pen 1,041 
Fe} 46) 0} 130) z |RP| 31.8 | pee (Flat Pen S$ | Por] 935) 945] « | ML| Dev 3,110 
: Roe 
47| 0| 424) a a |RP} 31.8 jz Robinson Pen §|Por] 930] 950) 2 | ML| MisL 1,731 
48} 0} 5,866/425+ x 32.3 |x St. Peter | 4,654 
49| 0} 3,155|650+ z |RP| 32.9 |z See below A |St. Peter | 5,190 
50} 0 Si iw z ye vie Pennsylvanian Pen §|Por} 290] 320) 2 | A 
4 Pressures in Southeastern Illinois oil fields are estimated bottom hole pressures reported in previous Survey publications. 
5 All gravities given prior to 1936 (except those in parentheses) were from data for the year 1925 furnished by the Illinois Pipe 
Line Co. Gravities in parentheses are for particular samples (see Illinois State Geol. Survey Bull. 54, Table 3). The values have been 
converted from Baume to A.P.I. gravities. 
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wo 
a 


x 


; : Total Gas : 
Area Proved, | Total Oil Production, | production, | Number of Oil and/or Gas Wells { 
Acres Bbl. Millions Cu. Ft. ’ 
During End of 5 
1942 1942 : 
ue 
; fi = 
Field, County Dis- g 
cover : = 
: ; «<p | oEnd of | During | To End| During 2 
Oil | Gas? | “1942 1942 | of 1942) 1942 Eee & 
: 33 >| Sis 
3 ge |u |Bie| a le 
g $2 | 3 |8lé| € |e 
Zz a5 | eles s lg 
2 gs | & |s/2| 2 IE 
a oF | S./<|/e| & se @ 
= = — — — : 
51 5,015 35 £ x F 1,233 yyy y | 
52 2,240 0 z | = 476 yoy y 
53 345) 1,095 E z x 243 yy v 
54 15,960 220 E EA x 3,017 yl oy y 
55 4,020} 200 x z Z 693 yy 7] 
56 6,950 0 z Ey z 959 y) y y 
57| St. Francisville, Lawrence 420 0 x z x 55 0} 0 30 
58] Lawrence County Division? 24,570] 1,550|/229,523,000| 1,733,000 z 4,470 42) 23) 3,185 
59] Allendale, Wabash........ 1912 2,100 0| 5,530,000 424,000 z 503 3 Toa 278 _ 
60 y 0 x fs £ 448 1 0} 0} 227 
61 y 0 . z & 3 1; 2 0 
62 y 0 z z z 5 0) 0 5 
63 y 0 x x zr 6 0} 0 6 
64 y 0 x x z 32 oO}. FE 32 
65 é y 0 xr zr x 8 0} 0 8 
66| Total Southeastern Fields§ 92,275) 3,970|437,227, S 3,878,120 £ 19,139 34 |135}122] 12,333 
67| Ayers gas, Bond......... 1922 0} 325 221.2) 1 20 0 0 
68} Greenville gas, Bond...... 19109 0} 160 990.0 0 0 
69| Bartelso, Clinton......... 1936 580 0} 1,202,000 185, 0 4 66 
70 320 0 82,000 105, 1 44 
71 230 0 420,000 80, 3 22 
72| Carlyle, Clinton.......... 1911 915 0} 3,451, ‘000 23, 10 88 
73| Frogtown, Clinton........ 1918” 300 : z ‘ 0 


74| Ava-Campbell Hill, Jack- 19171! 70 


~_ 
= 
nw 
i 
kc 


SS 0 


aR gaooS of of z coZsssco 


8,960 0 


& 


gas 
93) Sparta, Randolph........ 188821 65 


oo ooo oscocoococe ooo oo Coo © SSSSOSOSOMRHHHHHAHRHHHRHAHHASK 
Coo Seeoo NOOO NRRK wSSD SSD OOD KF SOOO SOSCRFRROCONOWONOONOSSS 
~ 


oo eeoSo Seoseseoo ScoScoo Soo oo SoS SeSSeSSSSOMSoSSCSSSSSSSSSSSFrS 


Co So Cro cowwoo coco ofOo ofc Sc ScoSovreossseou 


4 0 
0 0 
0 1, 4 8 
0 0 0 
00 0 0 
0 0 0 
0 0 0 12 
ter-Junction City, Marion 
83 60 0 x 0 0 6 
84 A 115 0 z 0 0 6 
85] Sandoval, Marion........ 1909 770 0} 4,894,000} 263,000 0 0 25 
86 770 0} 2,695,000 5,000 0 0 8 
87 380 0} 2,199,000 258,000 0 0 17 
88| Wamac, Marion, Clinton, |1921 250 0 456,000 17,000 0 5 27 
Washington 

89} Litchfield, Valea’ .|187917 100 0 22,300 300 0 1 0 
90 Waterloo, Monroe........ 192018 230 0 220,000 6,000 0 12 0 
91| Jacksonville gas, Morgan. .|191019 30) 1,290 2,100 0 z 0 0 

92| Pittsfield (Pike County) |188620 0 0 0 

0 0 


3 
& 


1 Abandoned 1934. 19 Abandoned 1937. 


12 Abandoned ae revived 1942. 2 Gas not used until 1905; abandoned 1930. 
18 Abandoned 19: 


14 Abandoned ttre 


u 
75| Colmar-Plymouth 1914 2,450 2,894,000 107, 
McDonough, Hancock 
76) Carlinville, Macoupin.... . 190912 30 x i, x 
77 Gillespie-Benld gas, Mac- |192318 0 0 135.8 
oupin 
78 Gillespie-W: en, Macoupin |1915 40 z 0 
79| Spanish Needle Creek, |1915!4 0 8 0 14.4 
Macoupin 
80) Staunton gas, Macoupin. .|191615 Oo} 4 0 1,050.0 
81] Collinsville, Madison... .. 190916 40 850 0 5 
82| Brown-Langewisch Kues- |1910 175 r : 
7 Total of lines 49 and 57. 16 Abandoned 1919 
8 Total of ee 1, 36, 48, 58, 59. 16 Abandoned 1921. 
® Abandoned 17 Abandoned 1904, revived 1942. 
10 Abandoned 1938, 18 Abandoned 1930, revived 1939. 
™ Abandoned 1900. 
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TABLE 1.—(Continued) 


Oil-pro- R : 
ihrer eservoir } ‘ 
Methods, | Pressure,4 Character 5 ee : Deepest Zone 
. Lb. per of Oil Producing Formation Tested to End 
End of R 
1942 iq. In. of 1942 
Number De 
pth, 
of Wells Avg. Ft. 
n 
ss 
3 
z 
| & a3 Name Agee Name 
it —| 5 
BS zg |#ae a\é 
E ra A. | 3 |<E eS! 3 Blels = 4s} 4 ee 
| Z| a\-s — | 3s | 2 lB 2185 S\2)2.| 852! 2 S$ 
o| | Se] 8 wm | "BEY Ble | 2 2] SS lH w] 8 ag 
: H\S\t5 | 2] Bs | & Esalse £| 5 | S8| sf |32| & ae 
3\=| = Sh ae Onl ge |IS= Ne Sle len | ee! ae 
51) 0} + yl) z eles Bridgeport Pen 8 | Por} 800) 1,000)40 A 
52) 0 y| 2 z yo Ne Buchanan Pen S | Por | 1,250} 1,265]15 A 
53] 0 y| = x y 2 “Gas” MisU § | Por | 1,330} 1,345)15 A 
54) 0 y|600+ x y iz Kirkwood MisU S | Por | 1,400} 1,430/80 A 
55) 0 y\650+ x y |x Tracey MisU § | Por | 1,560} 1,580|20 A 
56) 0 y| 2 z yo Ne McClosky MisL L'| Por | 1,700} 1,710}10 A 
57| 0 30/600 x 37.3 |x Bethel MisU § | Por | 1,843] 1,865}22 | ML| Mis 1,900 
58/ 0) 3,185) x x St. Peter | 5,190 
59| 0 278 RP : AM} MisL 2,367 
60| 0} 227) = x 35.1 |x Biehl Pen S | Por | 1,425) 1,460|20 
61) 0 0] « x ye Waltersburg MisU S | Por | 1,540} 1,560/15 
62) 0 5) = x yo \e Tar Springs MisU § | Por | 1,620) 1,640/20 
63] 0 6| «x x i Ne Cypress MisU _| § | Por} 1,920} 1,930)10 
64) 0 32) « zt y \e Bethel MisU S | Por | 2,010] 2,020) 9 
65) 0 8/900 x ye McClosky MisL L | Por | 2,280) 2,290] 8 
66] 0| 12,333 
67| 0 8/335 y Bethel MisU S| Por| 940} 945) 5 A | Dev 2,181 
68} 0 0} z Lindley (1st., 2d) MisU 8 |Por| 927] 993] x A | Dev 2,290 
69} 0 66 D | St. Peter 4,213 
70| 0 44) 2x 2 36.2 10.20} Carlyle MisU S |Por| 984) 1,008)24 | D 
Tal) 0 22) a ‘fe 41.5 |0.27| Devonian Dev L | Por | 2,429] 2,447] 9 D 
72) 0 88] «x x 35.2 |0.26) Carlyle MisU S | Por | 1,035} 1,055)20 A |St. Peter | 4,120 
73| 0 0| z = 31.9 |z Carlyle MisU § | Por] 950} 957) 7 | D | Cypress 962 
74| 0 Of oz x cis Cypress MisU S |Por| 780] 798/18 | A | Dev 2,530 
75| 0} 219) a a |RP| 37.6 |0.38] Hoing Dey S|Por| 447] 468)21 A |“Trenton’’ |* 805 
76| 0 0/135 27.7 |x Unnamed Pen S$ |Por| 380} 398) « | A | Pen 410 
77| 0 0/155 Unnamed Pen S|Por| 542) 555) z A | Pen 575 
78| 0 8] «x x 30.0 |x Unnamed Pen S|Por} 650} 670] « | T | “Trenton” | 2,560 
: 79| 0 0) : Unnamed Pen S |Por| 305] 405} z | D | Pen 495 
, 80} 0 0145 Unnamed Pen § |Por| 461} 491] z A | “Trenton” | 2,371 
‘ 81} 0 0| z oe) Devonian-Silurian | Dev-Sil | L | Por | 1,305} 1,400/20 | ML Sil 1,500 
82} 0 12 
83] 0 6| 2 2 32.0 |x Dykstra, Wilson Pen 8 |Por| 610} 630/20 D | MisL 2,001 
84] 0 6] x x 32.0 Iz Cypress MisU S | Por | 1,658] 1,673/15 | D | Dev 3,344 
85] 0 25 ‘ D |St. Peter | 5,023 
86| 0 8] = - 2 34.5 |x Benoist MisU S | Por | 1,540} 1,560)20+} D 
87|. 0 iy £ x 38.0 |0.38} Devonian Dev L | Por | 2,924| 2,969} 9 D } 
88) 0 27| x x 30.2 |x Petro Pen §|Por| 720} 760/20 | D | MisL 1,760 
89) 0 0| « 23.0 |0.42| Unnamed Pen § |Por| 664} 674) x D | Pen 681 
ie 90} 0 0) « “ 30.2 |0.79] “Trenton” Ord L | Por! 410} 460/50 A |“Trenton” | 845 
91} 0 OW 2 2 Ne Gas Pen, S,|Por| 330} 335} 5 | ML “Trenton’’ | 1,390 
MisL | SL ‘ 
92! 0 O} ‘a “Niagaran”’ Sil L | Por} 265) 275/10 A | St. Peter 893 
93} 0 0] « a eee Cypress MisU § |Por| 850] 857| 7 | D | MisU 985 
ee ee ee a ea 
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TABLE 1.—(Continued) 


‘ A Total Gas 
Area Proved, | Total Bg Production, | Nomber af Oil and/or Gaa Welle 
Acres . Millions Cu. Ft. 


| Line Number 


During End of 
1942 1942 « 
Year 
Field, County ie E 
covery i A 
- * To End of| During | To End] During oe 
Oil | Gas? | "1942 1942 | of 1942] 1942 at 2M 
on m2 Ss ae 
se |S a S 
Be] eee ak 
= Oo = oOo S 
[7 =} 
ez | = || 8| 2 [2 
oF 1 5 jaja] & i& 
Dupo, St. Clair.......... 1928 670 0} 1,851,000 272,000 0 295 5 1} 2 93| 0 
Total for fields discovered 99,020} 15,835 452, 286,420] 4,753,420) 2, 401 3.4/20,762 46 {185/230} 12,871] 8 
prior to Jan, 1, 193722 
Beaver Creek, Bond...... 1942 30 0 3,000 3,000 0 0 2 2 0} 0 2| 0 
Sorento, Bond........... 1938 30 0 4,000 0 0 0 3 0 0} 1 0) 0 
Woburn, Bond........... 1940 210 0 343,000 86,000 0 0 28 1 0} 0 28] 0 
Bible Grove, Clay........ 1942 820 0 290,000 290,000 0 0 33 33 od} 0 32] 0 
z 0 x z 0 0 26 26 0} 1 25] 0 
En 0 z z 0 0 z 74 O48 7| 0 
Bible Grove South, Clay. .|1942 10 0 7,000 7,000 0 0 1 1 0} 0 1/0 
Clay City West, Clay..... 1941 320 0 849,000 800,000 0 “0 14 12 0} 0 14| 0 
Hlova, Clay iecssthontcaccs 1938 320 0 460,000 74,000 0 0 22 1 0} 0 19| 0 
10 0 z x 0 0 Zz 0 0} 0 1/0 
y 0 x = 0 0 3 0 0} 0 3) 0 
10 0 x z 0 0 1 0 0} 0 1; 0 
y 0 x z 0 0 17 1 0} 0 14] 0 
Ingraham, Clay.......... 194223 10 0 300 300 0 0 1 1 1] 0 0} 0 
Tole; (Chaya chen ces con's 193924 100, 0 13,000 2,000 0 0 8 3 0} 0 6| 0 
x 0 x z 0 0 1 Att. OG 1/0 
x 0 z x 0 0 6 1 0} 0 410 
1 pie en) 1,0 
Kenner, Chats salatdsre « este 1942 10 0 600 600 0 0 1 1 oO} 0 1; 0 
Sailor Springs Consoli- }1941 540 0 521,000 356,000 0 0 42 17 2} 0 40| 0 
dated, Clay 
x 0 x z 0 0 22 24). Te0 21) 0 
x 0 z x 0 0 15 11 | 0} 0 15] 0 
x 0 x z 0 0 5 Mie a slen 4) 0 
Toliver, Clay.....0. 0000 oa 10 0 2,000 2,000 0 0 1 14 O.-90 1/0 
Xenia, Clay..........0055 194 10 0 7,000 5,500 0 0 1 1] oj 0 1| 0 
br: City” Consolidated, 1987 18,420 0] 27,643,000) 2,752,000 0 0 718 18 | 10} 5] 683) 0 
lay, Wayne 
x 0 x z 0 0 28 5 | 2) 0 26) 0 
x 0 x x 0 0 1 0 |] 0} 0 1,0 
x 0 x x 0 0 12 3 |] tl} O 11; 0. 
x 0 x x 0 0 4 L106 410 
x 0 2 z 0 0 661 5 | 7] 5] 629; 0 
; 12 4] 0} 0 12] 0 
Bartelso South, Clinton. . .|1942 10 0 800 800 0 0 1 1] 0} 0 1/0 
Boulder, Clinton......... 1941 210 10} 375,000} + 375,000 z x 26 25 | 0] 0 25) 1 
2 x x x 0 0 24 24] 0} 0 24! 0 
. ; z x x x z x 2 1] Or 0 11 
Centralia West, Clinton...|1940 90 0 56,000 43,000 0 0 9 3 0} 0 9} 0 
Hoffman, Clinton........ 1939 300 0 363,000 97,000 0 0 44 0 0} 0 44) 0 
x 0 x x 0 0 10 O10) 70 10] 0 
3 z 0 z £ 0. 0 34 0 | 0] 0 34| 0 
Posey, Clinton........ {1041 20 0 3,500 1,500 0 0 2 0} Oo} 0 2) 0 
Centralia, Clinton, Marion |1937 2,850 0} 22,360,000] 2,262,000 0 0 906 0 | 53) 9) 739) 0 
z 0 x x 0 0 23 0] 2) oO 21| 0 
x 0 x z 0 0 562 0} 11) 3] 517)0 
a 0} 11,888,000] 1,158,000 0 0 319 0 | 40; 5] 200) 0 
zr 0 24, 4,000 0 0 2 0 0} e2 1,0 
Cooks ee, COLE. Senses 1941 20 0 5 3,000 0 0 2 to) MOH a 1,0 
Mattoon? isda mac snrers 1939% 20 0 23,000 6,000 0 0 2 0]; Oo} 0 1) 0 
10 0 x © 0 0 1 0 0} 0 0} 0 


2 Total of _— dy to 94 inclusive. Cumulative oil 


23 Abandoned 
*4 Abandoned i940: revived 1941. 


25 Abandoned 1939: revived 1940. 


production total based on the U. S. Bureau of Mines monthly report. 
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Oil-pro- R , 
duction lige Charect D tZ 
Tr e, racter is . leepest Zone 
Meiote. Lb. per of Oil Producing Formation Tested to End 
1942 Sq. In. of 1942 
Number D 
epth, 
of Wells Avg. Ft. 
3 
Ss 
g 
2\sy Name Age® Name 
5 o |e ¥ 
4 g |e as 
= <3] ‘ < ‘8 SI & ~y j 2 3| “4 » 
z\#/2_| 4 | 28 2 lpr alas 8/5)3 | a= lee] 2 sé 
© Ge | 8 “a | 2 eR sia S|"e@ |e! ogie wy! S ag 
8) s| 23/35] BS | 2 go 5\Ss §/ 2] es/S2is5 2 Bro 
le | a | gd | ae | [Ses ia™ 61g (esl atia“| a ar 
Af : a a x x 32.7 |0.70| “Trenton” Ord L|Por} 561} 601/50 | A | ‘Trenton’ | 819 
96} 0 2) 2 x 34.2 |0.25) Bethel MisU § | Por | 1,116) 1,123 
97] 0} 0) x 35.4 |2 | Devonian Dev | L-| Por] 1,830| 11893 513 Dey 1900 
es H e z x 36.4 |0.20| Bethel MisU S | Por | 1,008} 1,024/11 A | Dev 2,454 
D i 2 
100| 0| 25] * 38.0 |0.13] Weiler Mis | § | Por| 2,490] 2,504|14 aa se 
101} 0 q| z 36.2 |x McClosky MisL L | Por | 2,810) 2,817) 7 
102) 0 1] z 2 fa ite Aux Vases MisU S | Por | 2,733] 2,738] 5 A | MisL 2,929 
an F 6 x x 39.0 10.17) McClosky MisL L | Por | 3,050) 3,080}15 A | MisL 3,080 
D | MisL 3,100 
ve ' . i x z cele oe Springs He : Ad ee 2332/12 +} 
£ fi) Me Tess i 595} 2,614) 5 
107} 0 1) « x 37.4 |z Bethel MisU 8 Por 2,788} 2,800|12 
108) 0 14) z x 37.2 |0.24| McClosky MisL L | Por | 2,965] 2,978) 6 
ie : z x ita McClosky MisL L | Por | 3,098] 3,139) 7 | A | MisL 3,139 
D | MisU 2,383 
Tidy 0 1) ¢z £ 2 |e Bethel MisU 8 | Por | 2,292] 2,306)14 ry 
te : ‘ z 2 35.4 |0.25 Aux Vases MisU § | Por | 2,335] 2,351]11 
ue : ‘e a |° 2 z |x | Bethel MisU S | Por | 2,661| 2,672) 7 | A | MisL 2,955 
D | MisL 3,083 
116} 0 21) x 39.5 |0.17| Tar Springs MisU § | Por | 2,340) 2,360|15 
117) 0 15} a |1,000+ 38.5 |0.28| Cypress MisU S | Por | 2,590} 2,610}10 
118} 0 4) g¢ x 36.4 |x McClosky MisL L | Por | 3,009] 3,047) 5 
119] 0 Ly x 37.1 |x McClosky MisL L | Por | 2,790] 2,800} 9 | A | MisL 2,887 
a : de x z a 35.2 |2 | Aux Vases MisU § | Por | 2,785] 2,806/12 | D | MisL 2,991 
A | Dey 4,840 
122) 0 26) 2 x 37.9 |x Cypress S | Por | 2,670) 2,680/10 
ieee es) Sc \cbaaole awn § | Por | 2/010] 2'935|18 
x @ .0 |x ux Vases or | 2, i 
125} 0 4) a x 38.0 |x Rosiclare § | Por | 2,970} 2,974] 4 
ee . Ce £ 2 38.5 |x McClosky L | Por | 2,980] 2,990) 10 
aaa : ss zt £ 39.0 |x Devonian L | Por | 2,463] 2,478/15 » ee as 
ev A) 
a ¢ ae x x 36.0 |x oe 4 os ne nee 10 
x x 2 le evonian ‘or | 2,618] 2,668) y 
Ae . Fd x 37.8 |0.17| Bethel § | Por | 1,408] 1,415] 7 e et Tr 
ev 9 
134} 0 10| z 2 2 |e Cypress § | Por | 1,185] 1,201) 9 
135] 0 34| x 7 32.2 |0.21| Bethel § | Por | 1,319] 1,826] 7 
a . a Fd x ont 36.1 |0.17| Cypress § | Por] 1,105] 1,110] 5 : ee eH 
9 “ en on” i 
138} 0 21 « x 36.4 10.20} Cypress S | Por | 1,200} 1,215]15 
Heo] 9) EU) 2 | ee] | BY-4 [0:36] Deven B | Bor | 2'g00|2'srali 
00) zx S lL evonian or | 2, H 
141) 0 il) a x 43,2 |0.28) Trenton L | Por | 4,020) 4,120|40 ‘ 
142} 0 Dia x 36.4 |0.40| Aux Vases § | Por | 1,824] 1,834/10 | A | MisU 1,873 
143} 0 1 A |Shakopee | 4,914 
144) 0 0} « oe 44.1 |0.16] Cypress S | Por | 1,885} 1,919]25 


21 Wells producing from more than one sand, see Table 9. 
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: . Total Gas 
Area Proved, | Total Oil Production, Production, | Number of Oil and/or Gas Wells 
Acres Bol: Millions Cu. Ft. 
During End of 
1942 1942 
Be 
‘ ° = 
Field, County Dis- E 
covery a ; fas) 
; , | ToEnd of} During | To End} During es 
Oil | Gas’ | “1942 1942 | of 1942| 1942 a : 
eK wa) & |3 
eS <4) Sloane 
z= | 2 Els] 2 i 
a2 | 2 j3/a| 3 
es | & |ai sl 2 |g 
oF |] 5S jxle! a ié 
10 0 23,000 6,000 0 0 1 0 0} 0 1,0 
New Bellair, Crawford. .. .|1942 20 0 5,000 5,000 0 0 2 2 o} 1 1/0 
Albion, Hdwards......... 1940 830 0} 2,339,000 498,000 0 0 81 2 1] 0 80| 0 
z 0 x z 0 0 3 0 0} 0 3| 0 
s 0 x x 0 0 10 0 0} 0 10| 0 
a 0 x = 0 0 
z 0 z x 0 0 2 2 0} 0 2| 0 
x 0 y x 0 0 61 0 pH a) 60} 0 
5 0 | o| 0 5| 0 
Albion North, Edwards. . .|1942 10 0 3,000) 3,000 0 0 1 1 0} 0 1) 0 
Bone Gap, Edwards...... 1941 340 0 293,000 227,000 0 0 18 14 0} 0 18] 0 
Cowling, Edwards....... . 1939 100 0 277,000 32,000 0 0 13 0 We 8 12| 0 
Ellery North, Edwards... .|1942 10 0 1,000 1,000 0 0 1 4 0| 0 1\ 0 
Samsville, Hdwards...... .|1942%6 10 0 x z 0 0 1 1 1] 0 0; 0 
Ellery, Edwards, Wayne. .|1941 20 0 22,000 9,000 0 0 2 0 0} 0 2); 0 
Grayville, Edwards, White |1939 80 0 142,000 18,000 0, 0 8 0 1} 0 3} 0 
Mason, Effingham........ 1940 100 0 143,000 35,000 0 0 9 1 0) 0 9) 0 
Mason South, Effingham. .|1941 300 0 180,000 171,000 0 0 22 14 0} 0 22) 0 
x 0 z x 0 0 15 8 | Oo} 0 15 
x 0 x z 0 0 
x 0 x x 0 0 1 0 0}; 0 1,0 
6 6] 0} 0 61 0 
Louden, Effingham, Fayette |1937 | 20,020 0} 87,685,000} 17,966,000 0 0} 1,970 36 | 4] 0} 1,946] 0 
20,020 0 x £ 0 0} 942 14 0} O| 942) 0 
11,000 0 x | 0 0} 3238 1] 2) 0} 382110 
7,000 0 x r 0 0} 419 1} 2) O| 417) 0 
2,570 0} 3,471,000}. 2,441,000 0 0 75 16 | 0] 0 75| 0 
191 4 0} 0 191] 0 
St. James, Fayette........ 1938 1,900 0} 5,655,000} 1,477,000 0 0} 190 2] 1) 0} 183)0 
St. Paul, Fayette.......... 1941 170 0 85,000 81,000 0 0 13 ll 0} 0 13} 0 
Akin, Franklin........... 1942 50 0 36,000 36,000 0 0 3 3 0} 0 3] 0 
Benton, Franklin......... 1941 2,020 0} 12,376,000} 5,386,000 0 0} 231 9 2} 0} 229) 0 
Benton North, Franklin. .|1941 90 0 129,000 000 0 0 ll 5 0) 0 11] 0 
x 0 z r 0 0 3 3 | 0] 0 3} 0 
x 0 & x 0 0 2 0 0} 0 2) 0 
x 0 r z 0 0 2 0 0] 0 2) 0 
x 0 zr z 0 0 1 ii 0} 0 110 
z 0 2 x 0 0 1 1 0} 0 110 
j r 0 2 z 0 0 2 0} 0] 0 210 
Sesser, Franklin.......... 1942 30 0 18,000 x 0 0 3 3] 0} 0 3} 0 
Thompsonville, Franklin. .|1940 220 0 222,000 34,000 0 0 19 0 4| 0 15] 0 
Valier, Franklin.......... 1942 10 0 500 500 0 0 1 Dl thd 1\ 0 
West Frankfort.......... 1941 20 0 z x 0 0 3 2] 0] 0 3} 0 
ie 0 x 2 0 0 2 1 OK 6 210 
a : x 0 r x 0 0 1 1] 0] 0 1) 0 
Whittington, Franklin... .|1939 10 0 21,000 5,000 0 0 1 0} 0 0 1) 0 
Inman, Gfallatin.......... 1940 60 0 28,000 11,000 0 0 5 1] 0] 0 51 0 
2 0 2 2 0 0 2 0 0} 0 2) 0 
x 0 x x 0 0 1 1 i OF 0 110 
x 0 x x 0 0 1 0. Oo) 1) 0 
; £ 0 x x 0 0 1 0} QO 0 1/0 
Inman East, Gallatin... ... 1940 530 0) 982,000} 526,000 0 0} 61 22 | o| oO 61] 0 
x 0 z z 0 0 3 0} oO} 0 3} 0 
z 0 x x 0 0 
x 0 & 2 0 0 3 Si O01, SSO) 
x 0 2 < 0 0 37 10 | 0} 0 37] 0 


26 Abandoned 1942, 
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Oil-pro- R x 
duction paerNel : 
Methods, | Pressure," Character Peoducine F : Deepest Zone 
Bader: Lb. per of Oil roducing Formation Tested to End 
1942 8q. In. of 1942 
Number 
of Wells iat 
3 
at 
e 
: & be Name Age? 5 Name 
a zg |Zhe {8 
= & ‘§ \<Es a=] & > 3 = Ira 4 oe 
| 2] | 3 ae ASS es 8/5/13 | e& lee] & ‘Sie 
e(F\82| 28 | am | & (BE Ses #|'g lhe] Sy lew] s as 
: £\S)$5 | 2) S> | & Esalse S| £(e88/SF (sel 2 aS 
Sle| a5] 6 | <° |e jor" a B/E la8 |B la | am 
145) 0 1] 2 x 36.6 |0.29}] MeClosky MisL L | Por | 2,000} 2,027/12 
146) 0 1] ¢ & G |x Pennsylvanian Pen S | Por | 1,169] 1,200/30 | A | Dey 2,760 
147/ 0} 80 A | Dev 5,185 
148) 0 3] =z x 34.0 |x Bridgeport Pen S | Por | 1,571) 1,622}10 
, 149} 0 10) z x 34.0 |x Waltersburg MisU S | Por | 2,365] 2,375}10 
150 x x 38.0 |x Bethel2s MisU } S | Por | 2,935] 2,949}14 
151} 0 2) 2 z 39.0 |z Aux Vases MisU S | Por | 3,040} 3,056)16 
a . 2 x x 40.0 |0.18 McClosky MisL L | Por | 3,108) 3,119}11 
154) 0 1] z x es Aux Vases MisU S | Por | 3,054) 3,066}12 A | MisU 3,261 
155) 0 18} 2 x 40.5 |0.33] McClosky MisL L | Por | 3,266} 3,325) 8 D | MisL 3,350 
156) 0 12) « x 36.6 0.23] Cypress : MisU S | Por | 2,620] 2,640)12 | D | MisL 3,175 
157| 0 1) 2 = a |e McClosky MisL L | Por | 3,418} 3,425] 7 A | MisL 3,496 
158} 0 0} « x z. |e Waltersburg MisU S | Por | 2,403} 2,407) 4 A | MisL 3,294 
159} 0 2) oe x 39.1 Ja McClosky MisL L | Por | 3,341] 3,353}12 | D | MisL 3,353 
160} 0 3) = x 35.8 |0.31| McClosky MisL L | Por | 3,093} 3,188) 6 A | MisL 3,269 
161) 0 9) « x 38.4 |0.21] McClosky MisL L | Por | 2,490} 2,497| 7 A | MisL 2,525 
162} 0 22 : A | MisL 2,462 
163 15| x x 38.0 |x Bethel MisU S | Por | 2,305) 2,316]11 
164 x x os Aux Vases”8 MisU S | Por | 2,360) 2,374)14 
165} 0 SMR x 38.4 |0.21] McClosky MisL L | Por | 2,451) 2,462] 7 
166; 0 6 27 
167/231) 1,715 PM A |St. Peter | 4,679 
168) 62). 880) 280+ 36.6 |0.25| Cypress MisU § | Por | 1,493) 1,515}22 
169} 1 $22) « 335 37.8 |0.24| Paint Creek MisU S | Por | 1,530) 1,545}15 
170] 5 414) < 300 38.5 |0.20| Bethel. MisU § | Por | 1,550) 1,566)16 
171) 30 45| x |1,280 28.2 |0.48] Devonian Dev L | Por | 3,000) 3,025|15 
172}133 58 a7 
173) 0) 183) x % 34.4 |0.31] Cypress MisU. § | Por | 1,581] 1,600/16 A | Dev 3,375 
174; 0 13) 2 z 34.0 |0.23} Bethel MisU S | Por | 1,885} 1,906} 6 D | MisU 1,906 
175} 0 es x 32.0 jz Cypress MisU § | Por | 2,839] 2,860}10 A | MisL 3,263 
176) 0} 229) «x z 41.7 |0.12} Tar Springs MisU S | Por | 2,100} 2,150}34 A | MisL 3,203 
177) .0 11 “ D | MisL 2,890 
’ 178] 0 Whe ee 2, See Paint Creek MisU S | Por | 2,595] 2,605/10 
179] 0 223 x 38.4 |0.15} Bethel MisU_ | S | Por | 2,606] 2,623/10 
180} 0 2) a z 39.0 |0.15| Aux Vases MisU § | Por | 2,689] 2,700}10 
: 181} 0 eae 7 Ce Levias MisL L | Por | 2,743] 2,751] 8 
182) 0 1] -z x oc Ne Rosiclare MisL S | Por | 2,780) 2,788] 7 
183] . 0 PA ee a Cee McClosky ~ | MisL L | Por | 2,783] 2,792] 5 
184) 0 3) a io 39.0 |x Aux Vases MisU S | Por | 2,701| 2,708) 7 | D | MisL 2,926 
185) 0 15} « a 37.8 {0.16} McClosky MisL L | Por | 3,121] 3,136/10 | A | MisL 3,136 
186} 0 Us & ge |e McClosky MisL L | Por | 2,713] 2,725/12 | A | MisL 2,725 
187} 0 3I. . D | MisL 2,989 
188} 0 Zi 2 8.4 |0.13] Tar Springs MisU S | Por | 2,054] 2,080) 14 
189} 0 1) 2 ces Aux Vases MisU § | Por | 2,698} 2,713]15 
j 190} 0 1) « 6 10.24] McClosky-St. Louis} MisL L | Por | 2,869] 3,068) 9 D | MisL 3,068 
ee ~191| 0 5 ; “D | Mish 3,010 
192) 0 2 ie Palestine MisU § | Por | 1,832} 1,842)10 
2 193] 0 1 ke Waltersburg MisU § | Por | 1,990} 2,001/10 
194) 0 1 x Aux Vases MisU S | Por | 2,743} 2,788/13 
h. 195) 0 1 “le McClosky MisL L | Por | 2,730] 2,742/10 : 
I 196] 0 61 7 A | MisL 2,915 
197) 0 3 0.31} Pennsylvanian Pen § |Por| 780) 792/12 
Me 198 x | Clore®s MisU | L | Por} 1,725] 1,737|12 
| 199] 0 3  _ | Waltersburg MisU | § | Por | 1,980] 2,003|23 
200} 0 37 0.24| Tar Springs MisU § | Por | 2,082] 2,097|15 
28 Producing in combination wells. 
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: . tal Gi: 
Area Proved, | Total Oil Production, Mleenin, Number of Oil and/or Gas Wells 
Acres Bbl. Millions Cu. Ft. 


i End of 
1942 1942 
Year 
Field, County le 5 
cover =) 
: : To End of | Durin To End| During 3 
Oil | Gas? | “i949 1942 | of 1942] 1942 Zl . ls 
5 83 >| -B ls 
a 3 a wo 
z z= | 2 Ee] 2 iF 
Z ac ian IlSial 246 
é ez | & |g} 8] = E 
| oF] 5 l<te|] & |& 
201 x 0 z z 0 0 8 2] 0} 0 8] 0 
202 z 0 £ x 0 0 3 0} o| 0 310 
203 7 7 | 0} 0 7| 0 
204| Inman North, Gallatin... .|1941 30 0 9,000 4,000 0 0 3 1 10).0 3} 0 
205 £ 0 x z 0 0 1 1 0} 0 1,0 
206 z 0 x z 0 0 2 0; Oo] 0 2) 0 
207| Inman West, Gallatin..... 1942 90 0 32,000 32,000 0 0 5 5 0} 0 5} 0 
208} Junction, Gallatin........ 1939 150 0 177,000 9,000 0 0 14 0 0} 0 14| 0 
209] Omaha, Gallatin.......... 1940 260 10} 626,000} 256,000 x z 21 112028 20| 1 
210 z 0 z z 0 0} «(17 0] oOo} oO} 17)0 
211 x 10 x x z z 4 1] oO} 0 3] 1 
212) Belle Prairie, Hamilton. . .|1940 20 0 59,000 24,000 0 0 2 0 0} 0 2) 0 
213) Blairsville, Hamilton...... 1942 220 0 55,000 55,000 0 0 10 10 | 0} 0 10| 0 
214 x 0 z z 0 0 9 9 0} 0 9} 0 
215 x 0 z x 0 0 
216 z 0 x x 0 0 
217 1 1] 0} 0 1) 0 
218] Bungay, Hamilton........ 1941 10 0 5,500 2,500 0 0 1 0] 0} 0 110 
219] Dahlgren, Hamilton...... 1941 540 0 808,000 127,000 0 0 42 0 2} 0 40) 0 
220) Dale-Hoodville Consoli- |1940 4,310 0} 12,226,000} 5,273,000 0 0} 364 73 0} 0} 363) 0 
dated, Hamilton 
221 x 0 z z 0 0 35 8] Oo] 0 35| 0 
222 z 0 x z 0 0 87 3 0} 0 87| 0 
223 x 0 x z 0 0} 172 58 | 0} O| 172) 0 
224 x 0 = x 0 0 1 1 0} 0 1; 0 
225 2 0 z x 0 0 24 0 0} 0 23) 0 
226 45 3] 0] 0 45) 0 
227! Rural Hill, Hamilton..... 1941 1,780 0} 5,341,000} 3,726,000 0 0} 172 77 | ol] O| 171) 0 
228 x 0 z z 0 0 1 pe en) 1\0 
229 z 0 x x 0 0 78 39 | 1) 0 77| 0 
230 x 0 x z 0 0 8 3 | 0} 0 8) 0 
231 < 0 z z 0 0 
282 % 0 z 2 0 0 25 6] 0} 0 25] 0 
233 60 28 | 0} 0 60] 0° 
234] Walpole, Hamilton....... 1941 630 0} 911,000} 703,000 0 0 33 15 | 0} 0 33] 0 
235 x 0 2 z 0 0 1 1] 0] 0 1; 0 
236 z 0 x = 0 0 32 14] 0] 0 32] 0 
237| Elkville, Jackson......... 1941 10 0 1,000 500 0 0 1 0}; Oo} 0 110 
238] Boos North, Jasper....... 1940 1,020 0} 1,649,000} 654,000 0 0 60 14} 3i20 58] 0 
239) Hidalgo, Jasper.......... 1940 20 0 9,000 2,000 0 0 1 0 0} 0 1; 0 
240| Ste. Marie, Jasper........ 1941 430 0} 330,000} 314,000 0 0 20 17 | 0] 0 20] 0 
241] Coil West, Jefferson...... 1942 10 0 1,000 1,000 0 0 1 1 }-0).20) 110 
242) Cravat, Jefferson......... 1939 100 0} 166,000 41,000 0 0 ll 0} O| 0 11| 0 
243) King, Jefferson........... 1942 80 0 31,000 31,000 0 0 5 5] 0] 0 5] 0 
244 x 0 x x 0 0 3 3 | 0] 0 3) 0 
245 x 0 x x 0 0 
246 x 0 x x 0 0 
247 : r.2 2] 0] 0 0 
248) Markham City, Jefferson. |1942 320 0 160,000 160,000 0 0 12 12 0} 0 12] 0 
249 « 0 Fs x 0 0 
250 z 0 x | 0 0 11 11), 010) 11) 0 
251 1 FL) SO1ee 1, 0 
252| Roaches, Jefferson........ 1938 160 0} — 388,000 54,000 0 0 10 0} O| 0 10] 0 
253] Woodlawn, Jefferson...... 1940 1,210 0} 5,531,000} 2,998, 0 0} 148 11} 0] 2| 146)0 
254| Dix, Jefferson, Marion... .|1938 1,470 0} 3,011,000) 651, 0 0 81 5} 0] 0 81) 0 
255 x 0 2 z 0 0} = 80 4] 0} 0} . 80/0 
256 x 0 F x 0 0 1 i 0} 0 0 
257| Kell, Jefferson, Marion. . .|1942 10 0 x £ 0 0 1 Der pere, 0 
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a 


pak cae Peary " 5 iS 
sA 5 7 eepes one 
pemee, Lt per C mest Producing Formation Tested to End 
Bieliak 1. Sqn of 1942 
1942 ates 
Number Depth 
of Wells ees Ft. 
3 - 
AL) 
rr : 
& Sy Name Age® s Name 
mo | nm 
53 3 | Pie 4/8 
2 Bie “5 ~ s . Coa ee 2 #5 
| 2ialz aa | ales age S| |S | a> lee! & ‘3 
me felse | 2) S2 | & esa 2/2 |S2| 83a 3 a8 
S)S\25| 2 | Bs | F\gs hy S| 5 | 28|32|33| & ac 
Alm es S) a O/m la ja |4 ‘la a 
201} 0 8| « Pa 35.2 |0.23| Cypress MisU | § | Por | 2,430) 2,440/10 
Ae : ; z z z |z | MeClosky MisL | L | Por | 2,804 2,910|10 
7 
204) 0 3 D | MisL 3,020 
205) 0 1) « x Ze Aux Vases MisU S | Por | 2,816] 2,841/25 
aoe 0 2| « x 36.6 |0.19] McClosky MisL L | Por | 2,850 3,020}15 
207] 0 5) « x 38.0 |x Weiler MisU §S | Por | 2,482) 2,500/17 D | MisL 2,990 
i : i P z 37.2 |0.22| Waltersburg MisU | § | Por] 1,763] 1,804|/15 | D | MisL Dull 
D | MisL 3,578 
210) 0 1H 2 x 25.9 |0.23) Palestine MisU § | Por | 1,690] 1,710|20 . 
211) 0 3] « x 27.0 |0.24| Tar Springs MisU S | Por | 1,880] 1,890/10 
20 q Hs x a 37.0 0.12} McClosky MisL L | Por | 3,467) 3,578) 6 D | MisL ee 
D | MisL 3,53 
214) 0 9| « z 38.1 |z Aux Vases MisU § | Por | 3,290) 3,312/12 
; 215 2 x al bo) Levias?8 MisL L | Por | 3,340) 3,350)10 
ae ; : z z z |e | McClosky® MisL | L | Por | 3,440} 3,447| 7 
x x 27 
218) 0 1) 2 x |e Aux Vases MisU § | Por | 3,275] 3,290/15 | D | MisL 3,513 
ae : a x x Ee 38.7 |0.18) McClosky MisL L | Por | 3,837] 3,359/10 . MisL Ber 
2 MisL i 
221) O 35| o« zt 37.6 |0.25| Cypress MisU § | Por | 2,678} 2,708)18 
222) 0 87| 2x x 39.0 |0.19] Bethel MisU S | Por | 2,890] 2,910|20 
223) 20) - 152) a x 38.5 |0.39] Aux Vases MisU S | Por | 2,970] 3,000/30 
224) 0 1] z x gs |e Levias MisL L | Por | 3,140) 3,163/13 
te 0 23) « x 39.0 |x McClosky MisL L | Por | 3,150) 3,224/10 
2 43 cu ~ 
227) 25 146 A | MisL 3,451 
228) 0 1] « a ene Cypress MisU S | Por | 2,707] 2,729}22 
229) 9 68] z z 38.0 |0.15| Aux Vases MisU § | Por | 3,135} 3,160/25 
230) 0 8| 2 x wie Levias MisL L | Por | 3,200) 3,230|30 
231 z x 38.6 |x Rosiclare”8 MisL L | Por | 3,230} 3,260/15 
of 4 21| ¢ = 38.6 |0.19} McClosky MisL L | Por | 3,260} 3,320|22 
233) 12 48 a7 
234) 0 33 A | MisL 3,289 
235} 0 1] 2 2 36.1 |x Tar Springs MisU S | Por | 2,464] 2,478] 8 
236) 0 32) « o 36.3 |x Aux Vases MisU S$ | Por | 3,050} 3,085|30 : 
237| 0 a © 35.8 |0.22| Paint Creek Stray | MisU § | Por | 2,000) 2,011)11 | D | MisL 2,387 
238) 0 58) 2 x 38.6 |0.20| McClosky — ‘MisL L | Por | 2,791] 2,834] 8 | A | MisL 2,950 
239) 0 1). 2 x 38.6 |0.20) McClosky MisL L | Por | 2,560) 2,607) 8 N | Dev 4,139 
% 240| 0 20) « x 40.2 |0.14| McClosky MisL L | Por | 2,823] 2,833] 8 | A | MisL 2,935 
241) 0 x z oe \t Levias-McClosky | MisL L | Por | 2,791] 2,856)16 A | MisL 2,981 
3 242) 0 x & 35.4 |0.23) Bethel MisU S | Por | 2,066) 2,077|11 _ ae a8 
243; 0 is ( 
¥ . 
2 0 © 38.6 |0.17| Aux Vases MisU § | Por | 2,740) 2,762|22 
245 x a |e Levias?8 “MisL L | Por | 2,771] 2,782)11 
co 246 x Be McClosky8 MisL L | Por | 2,823] 2,830) 7 
247| 0 21 : 
4 248] 0 A | MisL 3,214 
f 249 2 2 |e Levias”8 MisL L | Por | 3,060) 3,065] 5 
250} O 2 38.0 |x McClosky MisL L | Por | 3,065| 3,070} 5 
se 251) 0 ys t 
252) 0 bo) 37.0 |0.22| Rosiclare-McClosky} MisL L | Por | 2,187) 2,257/22 D 
me 253) 10 teil 37.8 |0.16| Bethel MisU | § | Por | 1,960) 1,984|24 A 
= 254| 0 ‘ 
ie 255) 0 275 39.0 |0.23| Bethel MisU | § | Por | 1,948} 1,961|13 
256| 0 © oe \@ Rosiclare MisL S | Por | 2,101| 2,109] 8 
257| 0 z Cane McClosky MisL L | Por | 2,625] 2,627 2 | A 
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TABLE 1.—(Continued) 


oy a Tran 


: A Total Gas 
Area Proved, | Total Oil Production Production, | Number of Oil and/or Gas Wells 
Acres Bbl. Millions Cu. Ft. 
During End of 
1942 1942 
Year 
t of =) 
Field, County Diss 3 
covery a 
; Fi To End of | During | To End} During B=} a 
Oil | Gas? | “1949 1942 | of 1942] 1942 | og wal = 18 
g Ba | 3 28/8] 2 12 
- a5 | 3/2/83 
3 ga | & |2|8| 8 (E 
3 oF} So [=e] & je 
258) Elk Prairie, Jefferson... . 193829 10 0 700 0 0 0 1 0} o| 0 0) 0 
259} Ina, genes Sct he che 193830 10 0 15,000 0 0 0 1 0 0} 0 0| 0 
260] Marcoe, Jefferson......... 193881 20 0 12,500 0 0 0 2 0 0} 0 0} 0 
261) Ruark, Lawrence......... 1941 10 0 z x 0 0 1 0} o} 0 1| 0 
262) Russellville gas, Lawrence. |1937 0} 1,670 0 0} 4,290) 1,472) 54 5 | 0} 0 0/53 
263 0} 1,600 0 0 zx x 11 3 0} 0 ojil 
264 - 0} 270) - 0 0 z z 43 2 0} 0 0/42 
265) St. Francisville East, Law- |1941 90 0 47,000 z z x 9 6 0} 0 9) 0 
rence 
266} Carlinville North, Macou- |1941 30 0 x 350 0 0 3 0] o| 0 3| 0 
pin 
267| Plainview, Macoupin..... 1942 10 0 500 500 0 0 1 <1} 0), 8 1/0 
268) St. Jacob, Madison....... 1942 720 0 261,000 261,000 0 0 23 23 0}; 0 23] 0 
269) Alma, Marion........... 1941 20 0 27,000 19,000 0 0 3 1 1] 0 2| 0 
270| Patoka, Marion.......... 1937 910 0} 2,839,000 343,000 0 0} 130 0 0}; 0 105} 0 
271 885 0 x x 0 0} 127 0 0} 0 102} 0 
272 25 0 x z= 0 0 3 0 0; 0 3| 0 
273| Patoka East, Marion..... 1941 430 0} 1,343,000 680,000 0 0 56 0 0} 0 56| 0 
274 : Ed 0 = z 0 0 51 0 0} 0 51| 0 
275 x 0 x x 0 0 5 0} oOo 0 5| 0 
276] Salem, Marion........... 1938 9,120 0} 167,052,000) 14,786,000 0 0} 2,418 2 | 24) 51) 2,312) 0 
277 9,120 0 x z 0 0} 460 1] 9] 6 441/0 
278 x 0 = x 0 0} 152 0 5} 0 145| 0 
279 x 0 z x 0 0 1 1 0} 0 1/0 
280 F 0 € 2 0 0} 550 0 5| 16} 505) 0 
281 x 0 x x 0 0 8 0} Oo} 0 8| 0 
282 5,000 0} 32,821,000} 1,291,000 0 0} 541 0 5} 12) 424)0 ~ 
283 1,000 0} 1,713,000} 795,000 0 0 99] 0 
284 706 0 0} 17 689] 0 
285| Tonti, Marion........... 1939 380 0} 5,589,000 859,000 0 0 55 0 2 RC 54] 0 
286 £ 0 x z 0 0 5 0 0} 0 5| 0 
287 x 0 x x 0 0 15 0} oOo} 0 15] 0 
288 x 0 z 0 0 29 0 1] 0 28] 0 
289 2 0} 1,378,000 128,000 0 0 6 0 0} 0 6| O° 
290| Fairman, Marion, Clinton, |1939 490 0 4 205,000 0 0 25 0 0} 0 24) 0 
291] Mt. Olive, Montgomery. . .|1942 10 0 x z 0 0 1 1 0} 0 110 
292| Raymond, Montgomery. . .|1940 30 0 3,000 500 0 0 3 0} oO} 0 2| 0 
293} Waggoner, Montgomery. . .|1940 40 0 4,000 1,000 0 0 4 0 0} 0 4) 0 
294] Tamaroa, Perry.......... 1942 50 0 2,000 2,000 0 0 3 3 OP vd 2) 0 
295] Amity, Richland......... 1942 10 0 1,000 1,000 0 0 1 2s OlG 1,0 
296] Bonpas, Richland......... 1941 20 0 45,000 26,000 0 0 1 1 0} 0 1,0 
297| Bonpas West, Richland... .|1941 160 0 81,000 34,000 0 0 10 3 1] 0 81 0 
298 10 0 x x 0 0 1 0} o| 0 1| 0 
299 10 0 Dp : 0 0 1 0 0} 0 1/0 
300 140 0 x x 0 0 8 3 1; 0 6) 0 
301] Noble, Richland.......... 1937 4,200 10) 14,660,000} 2,548,000 x z} 291 27 | 0} 9] 255) 1 
302 r 0 x x 0 0} 114 25 | 0} 4] 109] 0 
303 x 10 x zr alma kgf 2] o| 5) 146) 1 
304| Olney, Richland.......... 430, 0} 1,218,000} 123,000 0 0 39 2] 2) 0 34] 0 
305] Schnell, Richland... ../19 40 0 ,000 11,000 0 0 4 Oui Ono 410 
306] Stringtown, Richland... .. 1941 140 0 116,000 101,000 0 0 8 B | 0}. 0 8] 0 
307| Parkersburg, Richland, 1941 630 0} 2,109,000} 1,366,000 0 0 36 12 0} 0 36] 0 
Edwards : 
308 2 0 x F 0 0 1 1 0; 0 1; 0 
309 r 0 z x 0 0 35 11 | 0} 0 35] 0 
310} Dundas Consolidated, |1939 6,540 0} 9,442,000] 2,353,000 0 0} 279 39 1} 0} 275) 0 


Richland, Jasper 


20 Abandoned 1940. 30 Abandoned 1941. 31 Abandoned 1941. 
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Oil-pro- R 5 
duction SReD LC , 
Methods. Pressure,* Character 4 ees F Deepest Zone 
ry 5 Lb. per onli) Producing Formation Tested to End 
1942 Sq. In. of 1942 
Number : De 
pth, 
of Wells Avg. Ft. 
¥ sept 
8 |. 
& 2% Name Agee Name 
he eo wT 
2 So hg ts ale 
= is] ‘|e 3 2 pra Ue Fi o m x 

2 |e eet bas a le else S/S /E | a= eel § oh 
D seles|2| 52 | Ele es CGE ECE a3 
A= pl ae} . oe u C= 6/2 |e ay 

sje) 24] 8 | 2° | a joe *a% é\é les |a™ja%) # aH 
258) 0 0} x % 2 ie McClosk MisL L | Por | 2,718) 2,751 i 
Herd 0 0} oz. x 36.4 |0.20 See Mis L Por 3002 3/007 ‘ p MeL ond 
oe : 0} 2 x at 0.54| McClosky _ MisL L | Por | 2,746] 2,765/11 D | MisL 3,066 
2621 0 i x x 32.0 |x Buchanan Pen S | Por | 1,514] 1,531/14 D | MisL 2,320 
: 263) 0 0} x x |e | Bridgeport Pen § |Por| 760) 793/15 ae ea pis 
264; 0 O| z x fe al Buchanan Pen S | Por | 1,108} 1,119}11 
265) 0 Oo} € 40.1 | Bethel MisU S | Por | 1,765) 1,773) 8 A | MisL 1,962 
266) 0 3] 2 x 20.3 |0.35|) Pennsylvanian Pen S|Por| 443) 462/10 | D | Pen 527 
267) 0 1) z ed ee 4 Pennsylvanian Pen § |}Por| 400} 405) 5 A | Pen 421 
268) 0 23] 2 x 40.0 |0.23) “Trenton” Ord L | Por | 2,280] 2,340/30 A | Ord 2,484 
a 1 ok x x 37.1 |e Bethel, Rosiclare | Mis U-L| S | Por | 1,931] 2,110)21 A | Dev 3,692 
2 
271| 0| 102} 2 | 30 39.5 |0.16| Bethel Mist) | § | Por|1,424] 1.440128 | * De ne 
ae , e x 50 40.9 |0.31] Rosiclare MisL L | Por | 1,562} 1,572/10 
A | MisL 1,737 
974, 0| 51| = : 36.1 |0.23| Cypress Misu | § | Por | 1,340| 1,360|20 ar 
275| 0 5| a x 36.1 |0.23| Bethel MisU § | Por | 1,466) 1,478)12 
276] 0} 2,312 PM A eee du | 5,655 
277| 0| 44i| 2 | 2 38.5 |0.20| Bethel MisU | § | Por | 1,797] 1,838]40 a 
278) O| 145) « x 38.6 |0.21| Aux Vases MisU S | Por | 1,818} 1,865)/28 
279) 0 1) s x 39.0 |x Rosiclare MisL § | Por | 1,950) 1,965) 5 
280} 0} 505) «x x 39.0 |x McClosky MisL L | Por | 1,975} 2,048)17 
281) 0 8] « z 39.0 |x Salem MisL L | Por | 2,156] 2,222/17 
a 282} 0} 424) a x 42.1 |0.28} Devonian Dev L | Por | 3,350} 3,440/60 
a . nH tee ae 42.0 |x Trenton Ord L | Por | 4,500} 4,625|50 
285) 0 54) 2x bi D | Dev 3,547 
286) 0 5| a x 39.0 |a Bethel MisU S | Por | 1,928} 1,948)20 
> 287; 0 Ve) ee 2 | 39.0 |x Aux Vases MisU § | Por | 2,003} 2,038/30 
288) 0 28) 2 x 39.4 |0.21) McClosky MisL L | Por | 2,134| 2,149]15 
A 289; 0 6] x 41.0 |x Devonian Dev L | Por | 3,490] 3,505/15 
290) 0 24| x 38.2 |0.21| Bethel MisU § | Por | 1,462) 1,479} 8 D | “Trenton’’ | 4,100 
291) 0 ine x w > |e Pennsylvanian Pen S$ |Por| 600} 602) 2 D | Pen 602 
3 292) 0 PANE x 34.8 |0.22| Pennsylvanian Pen S| Por| 580} 598)18 D | Pen 598 
293} 0 4) 2 a 28.0 |0.21| Pennsylvanian Pen S|Por| 611} 625/14 | D | Dev 1,784 
mls ae] | [ae eee (MAY Elec /ssrgaa | A lies [eee 
2 “£ w- |# eClosky is. or | 2, 9 is. H 
ae : “7 x 37.8 |0.23} McClosky MisL L | Por | 3,120} 3,200} 8 y eee a 
F. : . 1S. ’ 
iy a g : x 2 oc N¢ pane eh & aor eee ane 10 
i 4 hee Ne evias is ‘or | 3,070) 3,080)10 
an K oe x fa 38.1 |x McClosky MisL L | Por | 3,130] 3,170) 6 rane a 
; is , 
ad 302} 0} 109) = 865+ 38.0 |0.27| Cypress MisU S | Por | 2,544) 2,639/20 
" 303} 0} 128) « x 39.0 |0.17| McClosky _ | MisL L | Por | 2,957] 3,003}10 ‘ 

. 304) 0 34) x Ey 37.2 |0.19} McClosky MisL L | Por | 3,052] 3,073} 9 A | MisL 3,222 
\ 305] 0 4\ 2% x 37.0 |0.19] McClosky MisL L | Por | 3,012! 3,068) 6 D | MisL 3,120 
? ae 0 8} 2x a 39.8 \0.24| McClosky MisL L | Por | 3,025] 3,040} 8 ; aoe pa 
f 307| 0 36 is j 

308] 0 i} -z x eo Ne Weiler MisU S | Por | 2,832] 2,850/18 
309| 0) 35) & e 38.0 |0.31| McClosky MisL L | Por | 3,120] 3,180)12 
310] 0} - 275 A | Dev 4,584 
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Total Gas 
Production, 


Area Proved, | Total Oil Production, 
¥ Millions Cu. Ft. 


Maes Bbl Number of Oil and/or Gas Wells 


During End of 
1942 1942 


Field, County Diss 


: To End of | During 
Oil | Gas’ | 1949 1942 


of 1942 
Completed 
Abandoned ~ 
Producing Gas? 


| Line Number 
Completed to 
End 


i~] 
BS woe 
w 


wnooooo FwON Fw 
ae [XJ 
cat ne 


or 
eocooocooeoceoce|coso cooooocececoososceosoooeocosoosocoescososososSo Scooeososooeoo luOOSoOo hUlSOO 


316] Dundas East, Richland, |1942 240 


asper 
317] Eldorado, Saline......... 1941 20 
318] Lakewood, Shelby........ 1941 20 


rs 
_ 


ap 
oo 
ss 


321) Stewardson, Shelby....... 1939 30 
322| Friendsville, Wabash...... 1942 60 


cocococococ ooo ofS 


Wawro b 


w 
wo 
orw 
i] 


SOSSCCOSRNHHONOCON Dew 
ee CODD Wt Ot 


326] Keensburg Consolidated, |1939 2,630 
Wabash 


oe 
. 
8 HBRRRRBERBRH SaunSsuuss a 


wo 
rare 


— 
— 


“Or NW OO 


w 
r< 
BO eo 


bd 


Sim com 


x 
S 
& BRRRREREHR Pee 


— 


337| Keensburg East, Wabash. |1939 2 
338] Maud, Wabash........... 1940 251 


g 


J 

oS 

= 

Jeece 
_ 


ee ed ee od 


344| Mt. Carmel, Wabash. .... 1940 1,260 


ra 
o = & oo the 
CRO ROW RW OOF 


— 
o = 
wo 


2,739,000} 1,019,0 


w 
= 


27 


RHEHHRHAS Seu 


353| Mt. Carmel West, Wabash |1939 2 
354| Patton, Wabash.......... 194032 40 
30 


Ped 
a 
geSs ssseeHs 


10 
357| Lancaster, Wabash, Law- |1940 340 
rence 


360| Cordes, Washington...... 1939 
361| Dubois, Washington... ... 1939 
362| Dubois West, Washington |1942 
363] Irvington, Washington... .|1940 


_ 
Ba wr 
ROoOFror 


a 


OR aoe he 


368) McKinley, Washington. . .|1940 


coo coscocooocooeoso cscecos sccosccocooo csoocoeoo ocoosooeososeos sososesesseosco oeoeoeese 


coco cocoscoesos cosooscso Sscsosocesooo escscosooso scocososoososoo esososeossessesoo seescsesee 
coco escocooscoo scoeocos sooscseososso sesoocoososo esososesssoo ososoes|sesescssS (—J—— IF) 
BORK OCOHOHOCOHPNO NORE OSCOCOSCONOSOHPWORSSCORHSSSOSOSROSOSS BOoCORrOCOCOOCS cor SCS 


cooscoecsososoorws wossccoooorosoSoroscSoSseSsSoSoSorSescowreoocoown “7oe 


HOC OCOSCOMORK OR ROR He NWOCCoOrFCOCCHZoOorSS 


371| Aden North, Wayne... ... 1938 
82 Biehl sand production since 1936, formerly included in the Allendale pool. 
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Charact s D Z 
Ol Producing Formation Toned to End 
of 1942 
Number 
Depth, 
of Wells ly Avg. Ft. 
=| 
i=} 
3 7 
3 
g 5 é et Name Agee e Name 
a .Q "is alg 
a a 5 <4! 4 Bile Mee of De eet re 
Z| 2|% «| 32 | & Belge 4) 2/2 .| 8sie%| 2 ag 
o = a! e 
2| se 3 eb EES sles £| 8 ne S| 2] 8 a¢ 
Sle| 24 | 42 | 22 | 8 622" &| & | 28| 34 \2<| 3 BE 
mM 0 4| a z 37.0 |x | Cypress MisU | § | Por | 2,570} 2,590|23 
; 0 2| « x 38.0 |x Aux Vases MisU S | Por | 2,705} 2,738)10 
er x x Cue Rosiclare?8 MisL § | Por | 2,847) 2,860] 6 
ois : ‘ee Zz x 38.4 |0.17 McClosky MisL L | Por | 2,869] 2,920|13 
316) 0 1a) Ge £ GO AS McClosky MisL L | Por | 2,999] 3,007) 8 A | MisL 3,106 
ei M 3 = xz |x | McClosky MisL | L | Por | 2,943] 2,950] 5 | A | MisLe 3,000 
D | MisL 1,875 
319] 0 1) x x 29.6 |z _| Bethel MisU | § | Por| 1,692] 1,700) 8 : 
320) 0 1] ¢ z 31.7 |0.23| Aux Vases MisU | S | Por} 1,723] 1,785] 9 
Hh : ;: 2 z 37.8 |0.18) Aux Vases MisU § | Por | 1,942) 1,969} 5 D | MisU 1,969 
A : 
323] 0| 2] z | 2 |z | Biehl Pen _| | Por | 1,759] 1,785|21 eS Tan 
324) 0 3| 2 x 37.0 |x Cypress MisU § | Por | 2,289} 2,301|12 
es ; 54) z x z \¢ Bethel MisU S | Por | 2,464) 2,480/10 
A | MisL 3,065 
327! 0 16) zx x 38.0 |x Biehl Pen § | Por | 1,719] 1,733]14 
328] 0 2) £ a 2 |r Clore MisU S | Por | 1,811] 1,823} 9 
329| 0 4| a z ee Nae Palestine MisU S | Por | 1,830} 1,846)16 
330) 0 9| «x zt Bale Tar Springs MisU S | Por | 2,060} 2,075)15 
331) 0} 234) x 38.6 |0.29| Cypress MisU § | Por | 2,444| 2,462/18 
332) 0 i}. "g x faite Paint Creek MisU § | Por | 2,550} 2,570)12 
333) 0 8} z x 36.6 |r Bethel MisU S | Por | 2,570) 2,588/18 
334) 0 4) 2 & 2 Ne Aux Vases MisU § | Por | 2,760) 2,790/30 
eae ; 7 x x 37.9 |0.38 McClosky MisL L | Por | 2,790) 2,797| 7 
at ; e © 2 37.6 |0.26| McClosky MisL L | Por | 2,703] 2,714) 6 a MisL 2,714 
MisL 2,671 
339| 0| 2] 2 37.7 |e | Waltersburg MisU | § | Por | 1,935] 1,956)21 ‘ 
340} 0 ll z Ed CP NE Mississippian U MisU § | Por | 2,120) 2,132/12 
341) 0 ut ee L oe Rosiclare MisL S | Por | 2,639] 2,650) 9 
oe : a x x 38.0 |0.30 McClosky MisL L | Por} 2,650) 2,658} 8 
344) 0} 193 A | MisL 2,4 
345) 0 27| « x 4 32.0 |x Biehl © Pen S | Por | 1,450) 1,464/14 ai 
346) 0 aaa % oc, ft Palestine MisU § | Por | 1,540} 1,550)10 
347| 0 ate 262 x Deel Tar Springs MisU § | Por | 1,790] 1,794] 4 
348] 0}; 127) « © 38.4 Ix Cypress MisU § | Por | 2,033] 2,048)15 
349) 0 1) ¢ x Cale Bethel MisU _| § | Por | 2,100} 2,115/15 
350) 0 per J 2 36.6 |0.36) Rosiclare MisL § | Por | 2,360) 2,364 
Pa e rt, 2 « 38.4 10.42 MeClosky ; MisL L | Por | 2,370 2,380/10 
2 
Hn “ E x zo (de Fo Tar Springs MisU § | Por | 1,940) 1,955)15 a ie et 
is 2,313 
355) 0 2| @ z zg 6\a Biehl Pen § | Por | 1,470} 1,485}15 
ae ; FE x z CNG McClosky MisL L | Por | 2,309] 2,313] 4 eh Nak 
is 2,765 
358] 0 Lz. o @ \z Bethel MisU S$ | Por | 2,533] 2,550)11 
359| 0 18) én 39.8 |0.28| McClosky MisL L | Por | 2,683} 2,700) 9 
360} 1] 128) 2 op 37.4 |0.19| Bethel MisU § | Por | 1,259] 1,285]17 | A | MisL 1,550 
361} 0 10} x 38.0 |0.26| Bethel MisU § | Por | 1,359] 1,370}11 | D | Dev 3,537 
He 5 = x 2 a |t Bethel MisU_ | S | Por} 1,346) 1,352) 6 i‘ ae 1,685 
6: : eV 3,150 
364) 0 1| 2 £ 2 |e Weiler MisU § | Por | 1,386} 1,410)14 
365} 0} 73) = 7 37.6 |0.16| Bethel. MisU S | Por} 1,537] 1,550/10 
366 ¢ ul La x 39.0 |0.27 Perontsk Dev L | Por | 3,092] 3,150] 5 
367 
368} 0 5 g D | Dev 2,567 
369) 0 4) « x 44,1 |0.18| Renault MisU |S | Por} 982} 996)14 
370) 0 1) a © 41.7 |__| Devonian Dev L | Por | 2,250] 2,272) 4 
0 61l_z x 39.0 |0.17| McClosky L | Por | 3,321! 3,341/12 | A | Dev 5,393 
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TABLE 1.-—(Continued) 


; : Total Gas 
Area Proved, | Total Oil Production, | Production, | Number of Oil and/or Gas Wells 
Cres : Millions Cu. Ft. 
During End of 
1942 1942 ‘ 
Year S 
r of z 
Field, County Dis- Q 
covery : : 3 
: To End of | During | To End} During = i 
56 Oil | Gas’ | “1949 1942 | of 1942] 1942 | on ma) = 18 
5 Br 3. 31 8 2 \2 
Z Beg heh ah, S| es 
2 gE | 2 | 3/8) 3 [8 
28; ss) So |</e] & [a 
372) Barnhill, Wayne.......... 1939 880 0} 1,582,000 122,000 0 0 64 0 3} 0 59) 0 
373 2 0 % = 0 0 61 0 3} 0 56} 0 
374 7 0 x z 0 0 1 0 0} 0 1] 0 
375 2 0 0} 0 2). 0 
376) Barnhill East,3* Wayne. . .|1939 60 0 35,000 x 0 0 5 1 0} 0 i 
377 ; x 0 z x 0 0 2 | 0; 0 1; 0 
378 3 z 0 x z 0 0 1 0} 0} 0 1|\ 0 
379 x 0 x z 0 0 2 0 0} 0 2] 0 
380) Boyleston, Wayne........ 1938 1,920 0} 3,023,000 672,000 0 0; 114 14 3] 0 111) 0 
381 x 0 z z 0 0 14 1 0; Oo} - 110 
382 x 0 z\" x 0 0 1 0 0} 0 1; 0 
383 £ 0 x x 0 0} 109 ll 3] 0 106) 0 
384 3 2 0} 0 3} 0 
385| Cisne, Wayne............ 1937 920 0} 2,640,000 178,000 0 0 48 1 0) 0 46) 0 
386 z x 0 0 2 0; o| 0 2) 0 
387 E x 0 0 1 0 0} 0 1; 0 
388) x x 0 0 45 1 0} 0 43] 0 
389] Cisne North, Wayne...... 1942 20 0 2,000 2,000 0 0 1 1 0} 0 1; 0 
390] Coil, Wayne............. 1942 340 0 253,000 253,000 0 0 14 14 1} 0 13} 0 
391 x 0 x x 0 0 12 12 1] 0 11) 0 
392 x 0 x x 0 0 2 2] 0} 0 2) 0 
393} Covington, Wayne....... 1942 890 0} 1,070,000} 1,070,000 0 0 32 32 0} 0 32| 0 
394 x 0 x x 0 0 i! 1 0} 0 1| 0 
395 x 0 Zz x 0 0 4 4 0} 0 4,0 
396 x 0 z x 0 0 25 25 0} 0 25) 0 
397 2 2}; 0) 0 2) 0 
398] Fairfield, Wayne......... 1942 10 0 1,000 1,000 0 0 1 1 0}; 0 11,0 
399] Geff, Wayne............. 1941 |, 290 0 120,000 116,000 0 0 15 14 0) 0 15| 0 
400 : , x 0 x x 0 0 12 12 0; 0 12] 0 
401 x 0 = x 0 0 3 2 0} 0 3] 0 
402| Geff West, Wayne....... .|1942 240 0 12,000 12,000 0 0 3 a -OL 0 3| 0 
403] Goldengate, Wayne....... 1939 40 0 17,000 x 0 0 3 1 0} 2 1} 0 
404 x 0 < s 0 0 1 1 0} 0 1; 0 
405 x 0 z x 0 0 2 0 | 10} 2)"<. 01.6 
406] Johnsonville, Wayne...... 1941 3,790 0} 10,668,000} 5,136,000 0 0| 247 30 | O} O| 247; 0 
407 z= 0 = x 0 0 33 14 | 0} 0 33] 0 
408 x 0 2 x 0 0 
409 x 0 z x 0 0} 207 ll 0} 0} 207;0 . 
410 ; 7 5 |] 0] 0 7| 0 
411| Johnsonville South, Wayne|1942 20 0 2,000 2,000 0 0 2 21] o| oO 210 
412 x 0 x F 0 0 1 al 0} 0 1), 0 
413 i © 0 z x 0 0 sf LT GeO 1/0 
414 alee tale West,*4 |1942 10 0 x x 0 0 1 1 1} 0 0] 0 
ayne 
415| Leech Township, Wayne. . |1938 240 0} 358,000 51,000 0 0 14 0] o| 0 14| 0 
416] Mt. Erie, Wayne......... 1938 320 0 97,000 86,000 0 0 11 10 | 0} 0 11} 0 
417 P| 0 z zr 0 0 3 3] 0] 0 3} 0 
418 x 0 x x 0 0 if 1. | Ole 1) 0 
419 x 0 x x 0 0 6 5 | 0] 0 6] 0 
420 ‘ 1 LADINO 1| 0 
421] Mt. Erie South,®® Wayne. .|1939 10 0 9,000 2,000 0 0 2 1. 0}"0) 1| 0 
422 x 0 x x 0 0 1 1 0} 0 1/0 
423 x 0 x x 0 0 1 0} oO} 0 0} 0 
424| Mayberry, Wayne........ 1941 330 0} 106,000} 100,000 0 0 6 2] 0] O 6) 0 
425] Rinard,?6 Wayne......... 1937 10 0 15,000 0 0 0 1 0} 0] 0 0| 0 
es Sims, Waynes. cs hon on 1941 1,610 1,664,000} 1,623,000 0 0 56 52 th oi 55] 0 
¢ x x 0 0 10 
428 x 0 x x 0 0 : wo 108 
429 x 0 = z 0 0 
430 x 0 x i's 0 0 28 28 0} 4527/.0 
431) 18 | 18] 0} Oo} 1810 
482! Sims North, Wayne...... 0 0 7 7 lo 


33 Barnhill East wells formerly part of Goldengate Pool. 35 Abandoned 1941, revived 1942, 
34 Abandoned 1942, . % Abandoned 1939, revived August 1940. 
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TABLE 1.—(Continued) 


Oil-pro- 3 
: Reservoir 
duction eens Deepest Zone 
Methods, Pressure,‘ Character Producing Formation Tested to End 
End.of Lb. per of Oil : 
Sq. In. of 1942 
1942 a 
Number Depth, 
of Wells Avg. Ft. 
s 
=| 
i) 
a 
s 
Lt 
| & 4 = Name Agee e Name 
5 Bo \4° 80 al 
q E < ae. 2 oJ 3 2 3 .|< 3 
3 &| 7S 8/3 ae \es| 2 “ai 
z\8\3 | | 38 | 3 Brags Ble idel Sse als aé 
o| Fi) Se] 3 wo Bao bles 5 $\e8/2e\, 8) 8 25 
Ble| 24] 8 | 25 | 8 6228 5/€ eS) s*\24| & aX 
| 372) 0} 59 ; A | Mish 3,855 
373) 0 56) x x 37,6 |0.17| McClosky MisL L | Por | 3,385} 3,411/11 
ae 0}- i) 3 z 2 \e Salem MisL L | Por | 3,792] 3,855) y 
0 6. 4 £ 27 
376 D | MisL 3,532 
377| 0 1] x 2 |Z Aux Vases MisU 8 Por | 3,238) -3,350)12 
378} 0 1| ¢ x 2 le Rosiclare MisL 8 | Por | 3,318] 3,345) 5 
379) 0 2| 2 x 34.4 |0.18} McClosky MisL L | Por | 3,377} 3,399] 7 ‘ 
381| 0) wisi \L|Por|aat4laozsit1 | |e id 
381} 0 ihe © x |x Levias is. ‘or | 3, , 
382] 0 hes 2 40.2 |0.14! Rosiclare MisL § | Por | 3,250] 3,260} 4 
383) 0 106) z x 40.2 |0.14) McClosky MisL L | Por | 3,260] 3,280)14 
384] 0 3 27 
385) 0 46 A | St. Peter 7,207 
386} 0 ee x 38.5 |x Aux Vases MisU 8 Por | 2,982) 3,029)13 
387| 0 1| 2 z x |e Rosiclare MisL S | Por | 3,010) 3,160) 4 
388) 0 43) 2x x 35.8 |0.24| McClosky MisL L | Por | 3,121] 3,178}15 : 
389) 0 |p x 39.0 |x McClosky MisL L | Por | 3,170} 3,185}10 : Mish Hee 
390) 0 13 is - 
* 391| 0 1l\ 2 2 37.1 |0.20) Aux Vases MisU S | Por | 2,860] 2,876]16 
i 392) 0 Mae: x 37.5 |x McClosky MisL L | Por | 2,971} 2,974] 3 aioe reo 
393 32 is H 
394 8 1} z z ee Aux Vases MisU § |Por | 3,115} 3,133}18 
395) 0 4|- 2 x 40.0 |x Levias MisL L | Por | 3,209] 3,220) 5 
396| 0 25) 2 x 40.0 |x McClosky MisL L | Por | 3,238] 3,246] 8 
27 
ae Q | 2 % “2 Ix Aux Vases MisU S | Por | 3,236} 3,255/14 x ae ee 
BOO Ol. 15 is F 
x le Aux Vases MisU § | Por | 3,065) 3,080)14 
: 401 D 3 BS : 29.4\z | McClosky MisL | L | Por|3,135| 3,180] 3 : 
c 402} 0 3] 2 x a le. Aux Vases MisU § | Por | 3,129] 3,150)12 . ML. oer) 
403) 0 1 , ev A 
404! 0 1| ‘2 £ mle Rosiclare MisL § | Por | 3,318] 3,345) 5 
405} 0 0| 2 x 34.4 |0.18} McClosky MisL L | Por | 3,377| 3,399} 7 fener fee 
06 247 , ; is 4 
407 CB} erg x 39.4 10.41] Aux Vases . | MisU § | Por | 2,980) 3,040}12 
, 408 x x Le Levias8 MisL L | Por | 3,040} 3,070) 10 
409} 0} 207) x x 39.4 |0.16| McClosky MisL L | Por | 3,070) 3,150/15 
me 410| of . 7 a7 
: A | MisL 3,237 
411) 0 2 \ , 
39.0 Aux V: MisU § | Por | 3,032) 3,052}20 
re . e ; & G McClosky MisL L. | Por | 3,212] 3,215] 3 j 
414) 0 Ol & z z. |e |.McClosky  . MisL L | Por | 3,107} 3,115] 6 | A | MisL 3,185 
3 415) 0 14, 2 x 39.0 |0.19] McClosky MisL L | Por | 3,413) 3,453)11 , ea ae 
416] 0 11 : , 
} 39.2 |0.11| Aux Vases MisU § | Por | 2,973} 2,990}17 
ate ; 3 . - ae Ne Rosiclare MisL § | Por | 3,068} 3,075) 7 
419} 0 6| Ea 39.8 |0.18| MeClosky MisL L | Por | 3,080} 3,092} y 
alse : ¥ . D | MisL 3,380 
Py ds) st] lace [ieee AB EE Reste 
31.7 |x is or | 3, ft , 
4 roy ‘ t : 38.0 0.16 eee MisL L | Por | 3,340) 3,380} 7 D MisL 3,380 
: 425) 0 0| « £ 38.5 |x McClosky MisL L | Por | 3,144} 3,154) 5 iH pa aM 
| 426) 0 55 4 ’ 
; 4 10.20) A MisU | § | Por|3,030| 3,045/15 
a a a 3 ue : : ie MisL L | Por | 3,112 3,117 5 
oS ae Z 2 z |z | Rosiclare® MisL | S | Por|3,130| 3,145| 8 
430 0 27 x 39.1 |x McClosky MisL L | Por | 3,170} 3,220} 8 
431| 9 4 | 3 | A | MisL 3,209 
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TABLE 1.—(Continued) 


Number of Oil and/or Gas Wells 
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TABLE 1.—(Continued) 


Oil-pro- F 
duction each euetiat D 
Methods, essure, racter Bi, ee . eepest Z 
En 4 4 Lb. per of Oil Producing Formation Tested to End 
1942 Sa. In. of 1942 
Number 
Depth, 
of Wells , Avg. Ft. 
s 
E 
g 
= 
2 reer woKd als 
| Mt | ys r] we bs . o 
) Zlzig |_| 3 |e eeelse S\B/E | a= ga] 3 sé 
2/s|S2 |} 8 | w= | & [ee ses £| 2 |a2|se eu = ad 
a\e| 58) 2 | 25 |e ge2ae 5| \es|ze 22) 2 3 
: ee A 
; ; x z z |x | Aux Vases MisU | § | Por | 3,131|3,141/10 | 
| 435| 0 : x x cee Rosiclare MisL 8 | Por | 3,150} 3,160) 8 
| 436| 0 : x bs 37.5 |0.19 McClosky MisL | L | Por| 3,183} 3,190] 4 
437| 0 9 
K : 
ae 5 i x £ xz |e | Aux Vases?8 MisU | S | Por | 3,177} 3,192)15 aie Sion 
reas : x ro 40.0 |x McClosky MisL Por | 3,287] 3,337) 7 
441) 0 20 é 
s D 
442; 0} | 2 2 |z | Rosiclare MisL | § | Por |3,260]3,404] 9 seo ere 
te : Us x z 37.0 |0.28) McClosky MisL L | Por | 3,425} 3,436]11 
445| 0| 1| F 2 |r | Levias mist | 1 |Por|330|3,40] 8 | > | Mt aoe 
446) 0 0) z x Ed McClosky MisL L | Por | 3,148] 3,167] 4 
0 Sie x 37.0 |0.14} Aux Vases MisU § | Por | 3,228] 3,250/14 | D | MisU 3.250 
449 3 os % & 36.8 |0.17| McClosky MisL L | Por | 3,355] 3,373] 4 D | MisL 3/373 
1 ? D i 
450} 0)- 19) “2 x 37.2 |0.20) Tar Springs MisU S | Por | 2,530} 2,545/15 Mil a8 
451 0 1] « £ & it Cypress MisU S | Por | 2,915] 2,925)10 
452) 0 1] z x 2 |e Bethel MisU S | Por | 2,960} 2,974/14 
453) 0 dl a « ga Aux Vases MisU § | Por | 3,083] 3,094/11 
454 £ x e  \e Levias?8 MisL L | Por | 3,177| 3,182} 5 
res 2 x x 40.0 |x McClosky MisL L | Por | 3,264} 3,276/12 
: 167 0) z x 2 |x Aux Vases MisU S | Por | 2,904} 2,914}10 . MisU 3,080 
459| 0| 2| « z 2 |2 | Degonia Mis | $ | Por | 2,092| 2,108) 6 a st 
* 460) 0 6) 2 x 36.2 |x Clore | MisU § | Por | 2,072} 2,109)18 
i 4 ; x x z |x | Palestine MisU S | Por | 2,099] 2,188)14 
D : 
463} 0|  1|_ = a 37.0 | | Cypress Misu | 8 | Por | 2,870] 2,890|20 ate wa 
ae : F x z Dele McClosky MisL L | Por | 3,172] 3,273] 8 
i A | MisL 
466) 0| oe) <2' |. 2 28.0 lr | Pennsylvanian | Pen | § | Por | 1,565| 1,571) 6 > eye 
467| 0 2) 2 2 37.2 |0.24| Tar Springs - MisU S | Por | 2,259} 2,276/18 
: 468] 0 1| « x z ie Cypress MisU S | Por | 2,654] 2,664/10 
Hee a cE z ole Bethel MisU § | Por | 2,792) 2,800} 8 
pe a A | MisL 3,142 
471) 0 4| « x 36.4 |x Tar Springs MisU S | Por | 2,425) 2,440} 6 i oe 
472) 0 32) 2 fi 38.4 |0.30| Hardinsburg - MisU § | Por | 2,537) 2,556/18 
0 2| « x 38.0 Iz Cypress MisU § | Por | 2,708] 2,753}24 
: 0 1] « x zs ig Bethel MisU § | Por | 2,792] 2,800} 8 
he ; 4 z 2 39.0 |0.20 McClosky MisL L | Por | 3,061] 3,142/10 
‘ 7 fo) © 38.0 |x Palestine MisU S | Por | 2,012} 2,018} 6 D | MisL 3,049 
D | MisL 3,10 
Glas Mlerulou as 36.5 \2 | Bethel Mis | S | Por | 2,826] 2,847/21 ‘ : 
ae 3 A z x Seria McClosky MisL L | Por | 3,075} 3,092] 6 3 
MisL 3,028 
j o 6b} @ |e 37.0 \z |Pennsylvanian Pen | § | Por | 1,455] 1,480|25 ¢ 
0 32) 2x £ 33.8 |0.28) Palestine MisU § | Por | 2,020) 2,038/18 
0 1| 2 Ct Waltersburg MisU § | Por | 2,208} 2,217] 9 
0 17|. « = 38.0 Iz Tar Springs MisU S | Por | 2,254] 2,268)14 
0 1| fy 39.0 |a Cypress MisU § | Por | 2,561} 2,569} 8 
P 0 6} 2 z fa ke Aux Vases MisU § | Por | 2,844] 2,866/22 
2 0 is z z le Levias MisL L | Por | 2,865] 2,880) 3 
| : Zz z az \t McClosky MisL L | Por | 2,871] 2,873) 2 
0 A | Mish 3,219 
0) Biehl 1,830] 1,870|40 
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TABLE 1.—(Continued) 
: A Total Gas 
Arch ne oved, | Total sgh ris tes Production, | Number of Oil and/or Gas Wells 
ALS , Millions Cu. Ft. 
During End of 
194 1942 
roa 
: 0 
Field, County Dis- E 
covery ) Qa 
‘ » | To End of| During | To End| During ia 
Oil Gas 1942 1942 of 1942) 1942 P| Ne % 
w 3a m 
3 rt 3 \% q ¥ i 
E 2s 3 (5 6 te 
a eg = 3 {9 
g ge | £ |8|8| 3 
3 's) 8 |jale| & j& 
493 x 0 z z 0 0 19 3 1; 0 18| 0 
494 x 0 x x 0 0 27 5 0} 0 27| 0 
495 z 0 z z 0 0 86 6 0} 0 86| 0 
496 z 0 z z 0 0 11 0 0} 0 11] 0 
497 x 0 £ x 0 0 125 8 |,0) 0 124) 0 
498 x 0 z z 0 0 165 20 | 3] 0} 162) 0 
499 £ 0 x z 0 0 2 0 0) 0 2| 0 
500 z 0 £ z 0 0 98 4] 0} 0 98) 0 
501 ; 170 9 1), 0 169] 0 
502| New Harmony South, |1941 60 0 35,000 11,000 0 0 4 0 2) 0 2 
White 
503 z 0 z z 0 0 1 0 0) 0 1 
504 x 0 x x 0 0 1 Bs pe P| 0 
505 2 0 zi. z 0 0 1 0 0} 0 1 
506 El 0 x x 0 0 1 0 1; 0 0 
507| New Haven, White....... 1941 210 0 299,000 127,000 0 0 21 2 0) 0 21 
508 = 0 x z 0 0 7 0 0} 0 4 
509 x 0 r zr 0 0 1 0 0} 0 1 
510 x 0 z z 0 0 7 1 0} 0 7 
511 z 0 x x 0 0 c 1 0} 0 4 
512 z 0 z x 0 0 1 0 0} 0 1 
513 4 0 0} 0 4 
514] Phillipstown, White. ..... 1939 490 0 330,000 205,000 0 0 39 28 0} 0 39 
515 x 0 z x 0 0 2 1 0} 0 2 
516 zr 0 z x 0 0 2 2 0} 0 2 
517 2 0 r z 0 0 2 2 0} 0 2 
518 x 0 z x 0 0 23 22 0} 0 23 
519 z 0 z 2 0 0 2 0 0} 0 2 
520 z 0 x 2 0 0 3 0 0) 0 3 
521 x 0 2 z 0 0 4 0 0} 0 4 
522 1 1} -0).0 1 
523| Stokes, White......-...-. 1939 640 0} 670,060} 414,000 0 0 28 12 | 0} 0 27 
524 z 0 zr z 0 0 
525 zr 0 x x 0 0 Cf 4 0| 0 7 
526 4 0 z z 0 0 7 6 0} 0 7 
527 z 0 r r 0 0 ni 1 0} 0 1 
528 x 0 x x 0 0 12 0] oO} 0 ll 
529 d LA 1d Deal 
530| Storms, White........... 1939 1,510 0| 3,676,000 729,000 0 0 156 1 4) 0} 152 
531 x 0 x 2 0 0 152 z 4; 0} 148 
532 x 0 x x 0 0 1 0 | 0} O 1 
533 : ‘ x 0 x x 0 0 3 0} O| 0 3 
534| Roland, White, Gallatin. . .|1940 1,820 0} 2,983,000] 1,887,000 0 0 141 49 | 6| O} 185 
535 z 0 z x 0 0 68 25 4) 0 64 
536 z 0 z x 0 0 4 1} Oo] 0 4 
537 a 0 x x 0 0 5 £ 1] 0 4 
538 x 0 x x 0 0 
539 z 0 z z 0 0 15 8 1] 0 14 
540 r” 0 x x 0 0 7 6} 0] 0 17 
541 x 0 @ 2 0 0 1 1 0) 0 1 
542) F : 31 7 {| 0} 0} 31 
543 aye Shoals, White, Hamil- |1939 1,090 0| 2,564,000} 906,000 0 0 109 16 | 0} O| 109 
lon 
544 z 0 x 0 0 87 14 | 0} 0 87 
rr 0 2 0 0 ¥ 0| 0 19 
0} 0 3] 0 
547 Nera or after Jan. 1, 119,730] 1,700|487,362,000| 101,837,000) 4,291 | 1,472 12,0328) 1,13338|173} 94) 11,404/56 
548] Total for Illinois’’........ 218,750] 17,5351939,648,000|106,590,000/ 6,692 _| 1,485 32,79438| 1,17938/3581324|.24,275164 


37 Total from U. 8. Bureau of Mines monthly reports. Includes oil marketed in addition to that shown above. 


38 Includes six small capped gas wells not shown above. 
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TABLE 1.—(Continued) 


Jhket esa : D :% 
ressure,4 r ; F eepest Zone 
Methods, ie 2 g rol Producing Formation Tested to End 
Boi ot 18a tn. of 1942 
942 aed 
Number Depth, 
of Wells Ava Ft. 
s 
s 
z 
& ey Name Age® Name 
5 2 | Pies . als 
= & 5 SE 3 ~8 o| 2 3 = S43| 4 45 
Zzla |_| os | gee Bed S BIE len iae| & ‘st 
2/5|s2| 3] of | (EE SlBs £2 |e lseicesl s e2 
2/6) £5 = ae Ss = = = yi 
ale | 27 ava: a oe“ |a™ SB) a la |g" las] am 
493) 0 18) z z 37.6 |0.40| Waltersburg MisU S | Por | 2,156} 2,197/20 
494] 0 27| « x 36.0 0.19] Tar Springs MisU S | Por | 2,225] 2,296]15 
495} 0 86) 2 z 39.0 |x Cypress MisU S | Por | 2,561) 2,605/25 
496) 0 ll] z 2 38.0 |x Paint Creek Stray | MisU 8 | Por | 2,659} 2,679|/20 
497| 0 124) « x 36.0 0.24] Bethel MisU § | Por | 2,684] 2,751)/25 
498| 0 162) z x 39.0 |x Aux Vases MisU § | Por | 2,820} 2,840]10 
499) 0 2) 2 x 2 it Rosiclare MisL 8 | Por | 2,906} 2,920]15 
500} 0 98) zx z 39.2 |0.20) McClosky MisL L | Por | 2,920) 2,930] 8 
501; 0] 169 a7 
502) 0 2 A | MisL 3,059 
503} 0 1} z z ze le Waltersburg MisU S | Por | 2,262! 2,282/20 
504) 0 0| « z eg fis Tar Springs MisU 8 | Por | 2,355} 2,373/16 
505) 0 1| z x ele Bethel MisU S | Por | 2,820} 2,830/10 
506} 0 0} 2 x 38.0 |x McClosky MisL L | Por | 3,011) 3,020) 8 
507) 0 21 ; i A | MisL 2,900 
508} 0 4) 2 x 36.4 |0.27| Tar Springs MisU 8 | Por | 2,115} 2,125}10 
509) 0 Ll x 38.0 |x Hardinsburg MisU S | Por | 2,246) 2,251] 5 
510) 0 7 2 2 38.0 |x Cypress MisU S | Por | 2,436] 2,448/12 
511) 0 4| 2 x 39.0 |x Aux Vases MisU § | Por | 2,717) 2,732/15 
ae 0 y z x 38.0 |a McClosky MisL L | Por | 2,845} 2,850) 5 
0 
514| 0} 39 : : A | Dev 5,349 
515} 0 ye 3 z e |e Degonia MisU § | Por | 1,997 2,007/10 
516) 0 2] 2 700+ 36.0 |x Clore | MisU 8 | Por | 2,019} 2,027) 8 
517) 0 2 2 700+ 36.0 |x Palestine MisU 8 | Por | 2,052) 2,060} 8 
518) 0 23) x 800+ 36.0 |x Tar Springs MisU § | Por | 2,293] 2,320|30 
519) 0 2) 2 z 39.4 |a Aux Vases MisU S | Por | 2,942] 2,964] 8 
520| 0 Ble.z z 2 |e Rosiclare MisU S | Por | 2,955] 2,967|10 
48 0 ‘ = z 38.2 |0.21 McClosky MisL § | Por | 2,994] 3,004/10 
0 7 
523| 0| 27 : ; A | MisL 3,150 
524 x x aac Tar Springs MisU 8 | Por | 2,270} 2,285/15 
525) 0 4 eg x Bie Paint Creek Stray | MisU § | Por | 2,760) 2,805/27 
526] 0 (Alcs z fhe \h3 Bethel MisU 8 | Por | 2,818] 2,827] 8 
527) 0 1) ¢ x a \z Aux Vases MisU 8 | Por | 2,890] 2,904|14 
528] 0 11) z x 35.8 |0.26 McClosky MisL L | Por | 3,077] 3,124/12 
529] 0 1 
530) 0} 152 A | MisL 3,082 
531} 0| 148) « iz 32.1 |0.28) Waltersburg - MisU § | Por | 2,234] 2,285/18 
532) 0 Tih 2 ae |e 'ypress MisU S | Por | 2,656] 2,685)10 
533) 0 3) « x tle Paint Creek Stray | MisU 8 | Por | 2,807) 2,832/14 
534) 0} 135 . A | Dev 5,225 
535) 0 64) « £ 31.7 |0.25| Waltersburg MisU § | Por | 2,159) 2,174/15 
536] 0 4) 2 z 82.0 |x Tar Springs MisU $ | Por | 2,231) 2,243/12 
537| 0 4| 2 x op eg Cypress MisU S | Por | 2,551) 2,568/17 
538 x z ey \ Paint Creek Stray?’ | MisU § | Por | 2,751] 2,763/12 
539} 0 14) z z 39.0 | Bethel MisU S | Por | 2,724] 2,741|17 
540) 0 17| z x ees Aux Vases MisU S | Por | 2,880] 2,898/18 
541] 0 1| z z ef McClosky MisL S | Por | 2,997] 3,007/10 
542) 0 31 7 
543] 0} 109 ‘ A | MisL 3,442 
544] 0 87| x ay 39.8 |0.14) Aux Vases MisU 8 | Por | 3,221) 3,241/20 
545) 0 19) 2 = 38.0 |0.16] McClosky MisL L | Por | 3,316) 3,391}14 
| 27 


546] 0 3 
547)279| 11,125 
548|279| 23,996! 


————————— 
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ALFRED H. BELL AND CHARLES W. 
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OIL AND GAS DEVELOPMENT IN ILLINOIS IN 1942 


TABLE 4.—Discovery Wells of Additional Producing Zones in Pools in Illinois in 


Total | Depth . 
Pool County Company and Farm | Location Deg, sagt Ne esti oee! 
TN Aden emacs Wayne The i= H. Silver- | 16-38-7E 3,340 | 3,331 | McClosky ls. 
man No. 5 
AVAL GT comer Marion —— J. Maza- | 36-4N-2E | 1,939 | 1,930 | Bethel ss. 
nek No, 1 
3| Benton North. ..} Franklin aes Tsaacs | 1-68-2E 2,626 | 2,600 | Paint Creek ss. 
o. 1- 
4 | Bible Grove.....| Clay botnet Land- | 8-5N-7E 2,501 | 2,490 | Cypress ss. 
we. 0 
5 | Blairsville.......]| Hamilton be Texas, Minton | 20-48-7E 3,458 | 3,440 | McClosky ls. 
0. 
6 | Boos North. .... Jasper as See Cons. | 20-6N-10E | 2,858 | 2,807 | Rosiclare ss. 
“ ” oO. 
7| Boulder......... Clinton fae — Harrison | 2-2N-2W 2,670 | 2,584 | Devonian ls. 
0. 
8 | Boyleston.......} Wayne sue rect P. Carter | 2-2S-7E 3,236 | 3,214 | Levias ls. 
9 | Centerville E....| White ‘Nod Oil, G. Spencer | 8-4S-10E 2,976 | 2,960 | Bethel ss. 
LON, Colle peceesat Wayne . McBride, S. | 30-1S-5E 3,056 | 2,971 | McClosky ls. 
ye No. 1 
11 | Covington....... Wayne Gulf Ref., Blackburn- | 19-1S-7E | 3,240 | 3,219 | Rosiclare ss. 
Thomas No. 3 A 
12 | Covington....... Wayne Kewanee 0. & G. Co., |29-18-7E 3,225 | 3,209 | Levias ls. 
Beck et al. No. 1 
13 | Covington....... Wayne ee C. Finley | 25-18-6E 3,153 | 3,115 | Aux Vases ss. 
0. 
14 | Dale-Hoodville. . | Hamilton es it, Betts | 11-65-6E 3,163 | 3,150 | Levias ls. 
eta 
15 | Friendsville. ... . Wabash Skiles, ee No. 2 | 3-18-13W | 2,325 | 2,289 | Cypress ss. 
464) Goffe: Jc. are Wayne eon “gs G. W. Pike | 13-18-7E 3,147 | 3,065 | Aux Vases ss. 
No. 1 ‘ 
17 | Grayville........ White i Oil, S. Fearn | 19-3S-14W | 1,842 | 1,836 | Biehl ss. 
0. 
18 | Inman East..... Gallatin Cherr; & Sind. Ker- | 11-88-10E | 1,851 | 1,840 | Palestine ss. 
win No. 
19 | Inman East..... Gallatin ins ee Ker- | 11-85-10E | 2,057 | 1,725 | Clore ss. 
win No. 
20 | Inman Fast.... . Gallatin ig 4 ot Nerreen 21-8S-10E | 2,002 | 1,980 | Waltersburg ss. 
: . No. 
AEA Tole tysciae rai ort Clay H. Luttrell, Reed | 15-5N-5E | 2,306 | 2,292 | Bethel ss. 
Heirs No. 1 
22 | Irvington....... Washington | Gulf, Brink No. 4 14-18-1W | 1,389 | 1,386 | Weiler ss. 
PEs ING. ake a Jefferson Oil Carriers  Inc., | 33-38-3E 2,848 | 2,771 | Levias ls. 
Mace No. 1 
28) King ee ai eras Jefferson ee rer Inc., | 33-38-3E 2,848 | 2,823 | McClosky Is. 
ace No. 
25 | Lawrence South¢ | Lawrence W. R. White, A. | 27-2N-12W] 2,023 + 2,014 | Bethel ss. 
Hershey No. 1 
26 | Maunie......... White McElvain et al.,| 18-6S-10E | 2,855 | 2,843 | Aux Vases ss. 
Poole-Parr No. 3 
27 | Maunie......... White McElvain et al., | 13-68-10E | 2,203 | 2,190 | Tar Springs ss. 
‘ Poole-Parr No. 6-C 
28 | Maunie......... White H. K. Riddle, E. P. | 7-6S-11E 1,335 | 1,815 | Pennsylvanian ss. 
Hubele No. 1 
29 | Maunie South. ..| White B. Lambert, Sisson- | 24-65-10E | 1,925 | 1,904 | Degonia ss. 
Higgins No. 1 
30 | Mt. Erie........ Wayne Jablonski & Duncan, | 35-1N-8E | 2,988 | 2,973 | Aux Vases ss. 
Garrison No. 1 
31 | Mt. Erie South. .| Wayne ie H. Abe rede J. | 28-18-8E 3,380 | 3,255 | Rosiclare ss. 
rews No. 
32 | Parkersburg. .... Edwards Masts en C. C. | 31-2N-14W | 2,970 | 2,953 | Paint Creek ss. 
e No. 
33 | Parkersburg... . . Edwards sia wltl aera A. | 6-IN-14W | 2,870 | 2,832 | Weiler ss. 
~ Bierhaus No, 1 
34 | Phillipstown..... White Jarvis Bros., K. & E. | 31-4S-11E | 2,034 | 2,019 | Clore ss. 
ot: ; Spencer No. 1 
35 | Phillipstown..... White Jarvis Bros., Spencer | 31-4S-11E | 2,059 | 2,052 | Palestine ss. 
0. 
36 | Roaches........ . Jefferson ae Bel J. German | 16-28-1E 2,200 | 2,160 | Levias ls. 
0. 
37 | Roland, «2. tees White King wood-Sinclair, | 1-75-8E 3,050 | 2,997 | McClosky ls. 
Hale “B" No. 1 


a nh icproeelo (11-16-42) with Allendale pool. 


+ water. 


Initial 
Pro- 
duction, 
Bbl. 


141 
15 + 3° 
30 + 25 

132 
2,128 

748 

341 + 38 
19+1 
64 
4+11 

151 

139 
10 + 16 
32+ 6 


176 
237 


12 + 30 
180 + 54 
177 + 15 
210 + 36 

82 
14 


103 


126 
185 
192 
58 
19 
180 
20 + 20 
47 
23 
40 


30 + 70 


10 + 50 


203 + 10 


1942 


Date of 
Comple- 
tion 


10-20-42 
1-20-42 
3-24-42 
4-28-42 
1-5-43 
11-3-42 
10-6-42 
12-1-42 
6-16-42 
12-1-42 
8-25-42 
7-21-42 
9-1-42 
4-21-42 


11-17-42 
7-28-42 


5-26-42 
9-29-42 
11-3-42 
6-23-42 
11-24-42 
1-5-43° 


9-15-42 


5-5-42 
7-14-42 
9-8-42 
5-12-42 
6-16-42 
9-8-42 
7-28-42 
6-2-42 
7-28-42 
7-21-42 
6-23-42 
10-13-42 
7-28-42 


5 ) 
Se en, ee ade intemal ——— 
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footage of wildcat wells drilled in 1942 
was 1,367,291 ft., of which a total of 
253,125 ft. was drilled in successful wells. 

Subsurface geology and _ geophysics, 
largely the reflection. seismograph, are 
still the principal methods used in explora- 
tion and development in Illinois. The 
number of seismograph parties operating 
throughout the year was as follows: 15 on 
Fast, 1942; 11°0n Apr. 1; 13 on, Oct. 1; 
and 12 on Jan. 1, 1943. 

Although the amount of seismograph 
work done in 1942 seems to have been 
as great as that in 1941, it is noteworthy 
that the number of well locations made 
on the basis of seismograph surveys 
decreased from 90 in 1941 to 38 in 1942, 
and of these 28 discovered new pools or 
extensions in 1941 as compared with 
ro in 1942. On the other hand, the number 
of wildcat locations and successful wildcats 
found by the use of only geology increased 
in 1942 as compared with 1941. 


DEEP TESTS DURING 1942 (TABLE 7) 


Five St. Peter sandstone tests were 
drilled during 1942 but none was found 
to be productive. Thirty-one “Trenton” 
tests were drilled in the state. One of these 
opened the Madison County St. Jacob 
pool, which produced 261,000 bbl. of oil 
from 23 wells by the end of the year. Of 
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the 18 Devonian test drilled one was 
productive—discovering the Devonian oil 
pay in the Boulder gas field. 


DEVELOPMENT 


Most of the new discoveries and develop- 
ment during 1942 took place in White, 
Wayne, Hamilton, Clay, and Jasper 
Counties in the southeastern part of the 
state. In White County 302 wells were 
drilled, of which 213 were producing wells 
(Table 8). Field development during the 
year was principally in the Rural Hill 
(White County), New Harmony Con- 
solidated (White County), Sims (Wayne 
County), and Roland (White County) 
fields. 


PROSPECTS FOR 1943 


It is anticipated that fewer wells will 
be drilled in 1943 than in 1942, but reduc- 
tion probably will be in pool wells rather 
than in “wildcat” drilling. The abundance 
of geologic data available from the many 
wells previously drilled, the large areas 
yet untested to the deeper formations, 
and the need for more oil, are factors that 
should stimulate ‘‘ wildcat”’ drilling. 


Economic DATA 


On the basis of posted prices, the total 
value of the oil produced in 1942 was 


TABLE 4.—(Continued) 


Initial 
: ‘ Total | Depth Produci P Date of 
Company and Farm | Location Depth, 0 OP Pe aatoa duction, Comoe: 
38 | Rural Hill....... Gal, B. W. Johnson | 17-6S-7E 2,755 | 2,707 | Cypress ss. 30 | 10-27-42 
0.1 
39 W. C. McBride, Har- | 3-3N-7E 2,608 | 2,597 | Weiler ss. 34+9 | 9-15-42 
rison et al. No. 1 . 
40 | Salem.....:....- Big Chief Drilling, H. | 15-1N-2E | 2,085 2,061 | Rosiclare ss. 48 | 5-5-42 
Boles No. 1 : 
A TASES re seine 12 «i == The Texas, H. O. | 28-18-6E 3,185 | 3,070 | Leviasls. - 30 | 1-20-42 
Fuhrer No. 2 ; 
42 | Sims North...... Pure Oil, W. L. Reed | 17-15-6E 3,178 | 3,150 | Rosiclare ss. 243 | 3-17-42 
No. 1 
435 Stokes... .2500)- -/ Pure, Pyle Cons. | 18-65-9E 2,915 | 2,890 | Aux Vases ss. 152 | 12-8-42 
No. 2 
44 | Walpole......... The Texas, R. Hall | 27-68-6E 2,472 | 2,464 | Tar Springs ss. 94 +4 | 5-26-42 
No. 3 
45 | Woodlawn....... J. B. Jackson, T. | 34-25-1E 1,829 | 1,815 | Weiler ss. 10 +3 | 9-1-42 
Myers No. 4 


¢ Included (12-31-42) with Sailor Springs pool. 
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TABLE 5.—Completions and Production in Illinois since January 1, 1936 


OIL AND GAS DEVELOPMENT IN ILLINOIS IN 1942 


i al 


ion, Thousands of Barrels 
Number of} Number of Froductiaa, 
Comple- | Producing 
tions® Wells | New Fields? | Old Fields’ | Totalé 
LOBGs cad areng es wis cor emega Taxis ae eee eek etait ete eae oe eT 93 82 4,445 
ee sr Peteca a tesap wig AL ase? ol ade aevees ees eer ne Rie 449 292 2,884 4,542 7,426 
LOSS cc nia Nite ccvenere apevae tc ie neeencapiomccnait na eit rane 2,541 2,010 19,771 4,304 24,075 
BOBO 56.0213 afer tone ck SM ead ark yee teenie aa En obese 3,075 2,970 90,908 4,004 94,912 
EQAO res Aih ce hind dea tec ae Ore ete 3,829 3,080 142,969 4,678 147,647 
EQ4ALs Pats. eae Peake Steele tha ch steer 3,838 2,925 128,003 5,145 134,138 
I 25 
5 a DA META AR etry trae iri a aid 272 190 11,176 409 11,585 
PREDEUL ATV Sohocs wot ctarsesievetia che muchel eon ene usU eG nae 103 64 9,450 374 9,824 
Marcht:, Orient Rake tate Saba SeeneEE ets 71 37 9,579 407 9,986 
MOTE Sa i hentai te loins te ee OEE 95 41 8,650 398 9,048 
IV Py Ra HROOR ahd Atenas Uodgermnhscs ae 149 85 8,646 396 9,042 
Bi pitsl scree Ie eee Sa FP UN ere ie) ne 160 74 8,127 393 8,520 
Rei Ratyt RE Be HS che, Operas eh 6 oe, Sah Ba 223 119 8,077 406 8,483 
PATI STUST RNG MERI Ie, crERS wih hace. Ge Ee ae 179 92 8,075 373 8,448 
Septem bermyecn.iadin tends eur arent meatier 163 oI 7,563 395 7,958 
OCODEL RRS oe a Oe 246 163 7,731 405 8,136 
INOvem Der fovtendaccittigct sole mie dee Shao ne 176 III 7,424 377 7,801 
December i, 2+ nActr aihe a oe ee ee even eete 179 PLZ 7,339 420 7,759 
2,016 1,179 101,837 4,753 106,590 


* Includes only oil or gas 
» Production figures base 


d 


roducers and dry holes. : E , ‘ ¢ 
on information furnished by oil companies and pipe line companies. 


¢ Includes Devonian production at Sandoval and Bartelso. 


4 From the U. S. Bureau of Mines. 


approximately $145,315,350. Posted prices 
for Illinois crude oil in 1942 were $1.37 
for the central basin fields, Salem area 
and Griffin area, and $1.22 per barrel for 
oil in the old fields. 


TABLE 6.—Wildcat Wells Drilled in 
Illinois in 1942 
CLASSIFIED ACCORDING TO METHOD 
oF LOCATION 


Percent- 
Num-| Number] age of 
Method ber of | of Pro- | Wells 
Wells | ducers | Success- 
ful 
Geology iaratrn ceri ante 360 68 19 
Seismograph............ 29 5 17 
Seismograph and geology 19 5 26 
Total scientific. . 408 78 19 
Nonscientific..... iS 90 7 8 
Umlen own jokithe tet thc. 51 Ir 20 


* Includes six small gas 
gas has been marketed an 
were not commercial but that may be ‘edge wells.” 


roducers from which no 
two small oil wells that 


rd 


In 1942 a total of 5,330,504 ft. of hole 
was drilled in the state. Of this amount 
3,194,564 ft. represents producing wells. 
With an assumed average cost of $4.00 


per foot, the total investment in drilling 
was $21,358,016, including both producing 
wells and dry holes. In the 549 (1942) 
‘‘wildcats,” 1,367,291 ft. of hole was 
drilled. At $4.00 per foot, the drilling cost 
of these “‘wildcats’’ amounted to $5,460,- 
164. The average depth of all wells drilled 
in the state in 1942 was 2607 ft., as com- 
pared with 2480 ft. in 1941. 

The average initial production of the 
oil wells for 1942 was 182 bbl. as against 
278 bbl. for 1941. 


Pree LINES 


Construction of pipe lines in Illinois 
in 1942 was limited principally to lines 
connecting new pools with existing trunk 
lines, as follows: 


Crude Oil 


Ashland Oil and Refining Co., Inc.—s5 miles 
4-in., Sims field northeast to Johnsonville 
(Sohio) pump station, Wayne County; 
9 miles 4-in., Coil field northeast to the 
Johnsonville station, Wayne County. 

Central Pipe Line Co.—3 miles 4-in., Bonpas 
field to Parkersburg field pump station, 
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TABLE 7.—I mportant Tests in 1942 


Ce a 
} : Total Deepest . Dati 
County el Location Company and Farm | Depth, Formos Top, Ft. | Remarks Cans 
Ft. Tested pleted 
1} Adams,......... Wildcat 26-28-8W oR Oil, G. Fingerlin 675 | St. Peter 666 Dry 3/3/42 
2| Adams....... Wildcat 35-15-6W telly Williams, Pieper 987 | “Trenton” 789 Dry  |10/6/42 
3 | Alexander....| Wildcat 4-155-3W Winiebread & Kip-| 609 | “Trenton” ? Dry {10/6/42 
pines, R. W. Menton « 
0. 
4|Bond........ Wildcat 8-6N-4W E. J. Hubbert et al.,| 2,051 | Devonian 1,910 Dry [2/24/42 
: Shideler No. 1 
5+ Bond........<. Wildcat 31-7N-4W | Downing & George, | 2,025 | Devonian 1,914 Dry  |8/24/42 
; : Sorento Bank No. 1 
| 6 | Champaign...| Wildcat 20-20N-8E | Barber & Sievers, | 2,054 | St. Peter 2,027 Dr 11/10/42 
| : Lindsey No, 1 ‘ ¥ 
Heal MONAT ie crciees Wildcat 32-9N-14W |C. Be Uett W. Fin- | 2,691 | Devonian 2,504 Dry |6/23/42 
ney No. 
8| Clark........ Wildcat 7-10N-11W | Craft etal., Imle No. 1} 2,623 | Devonian 2,464 Dry ~ |6/23/42 
9| Clinton...... Wildcat 19-2N-1W Toe © Zimmerman} 2,970 | Devonian 2,835 Dry  |8/4/42 
0. 
10 | Clinton...... Wildcat 23-2N-5W ot ‘ Sa Twiss | 3,044 | “Trenton” 2,944 Dry  |8/25/42 
0. 
11} Clinton...... Boulder 2-2N-2W E. Brack: Ae Harri-| 2,670 | Devonian 2,584 341 + 382)10/6/42 
son 
12 | Clinton...... Wildcat 29-2N-4W | Olson Oil, H. B. Al-| 3,250 | ‘“Trenton”’ 3,105 Dry {12/1/42 
‘ berternst No. 1 
13 | Clinton...... Wildcat 33-3N-1W | Gulf, E. Martin No.1] 2,953 | Devonian 2,836 Dry 12/22/42 
14 | Coles........ Wildcat 26-14N-9E “ Se ent T.D.Bas-| 1,054 | Devonian 1,050 Dry  |8/25/42 
er No. 
15 | Crawford... .| Crawford main | 35-6N-13W | Ohio we re Ducom-| 4,654 | St. Peter 4,650 Dry {3/17/42 
mun No. 
16 | Crawford. ...| Crawford main | 4-6N-13W AG . Le art W.| 2,817 | Devonian 2,780 Dry |8/25/42 
. Buck No. 
17 | Crawford... .| Wildcat 26-8N-13W e. one, Lamb | 2,842 | Devonian 2,796 Dry  |9/8/42 
j nit No. 
18 | Edgar....... Wildcat 14-13N-14W pasa, Whiteside | 1,228 | Devonian 1,199 Dry {8/25/42 
0. 
19 | Edgar....... Wildcat 12-15N-14W eee Oil, Morrow] 929 | Devonian 897 Dry 9/22/42 
0. 
20 | Fulton....... Wildcat 28-4N-2E pene & Webb, Clear | 1,165 | “Trenton” 976 Dry  |1/20/42 
0. 
21 | Fulton....... Wildcat 19-5N-4E Bowton et al., P. J.| 1,110 | “Trenton” 1,097 Dry |4/28/42 
MeNally No. 1 
a 22 | Hancock... .. Wildcat 24-4N-7W ie e Cain, Tobias} 865 | “Trenton”’ 730 Dry |3/3/42 
Ee 0. 
% 23 | Henderson. ..| Wildcat 22-11N-5W |C. M. Stotts, Stotts-| 900 | Glenwood 865 Dry {1/5/48 
; Richmond No. 1 
4 24 | Iroquois..... Wildcat 7-25N-13W | Robinson-Puckett, 935 | Silurian 313 Dry {1/6/43 
Se Inc., Behrens No. 1 
j 25 | Iroquois..... Wildcat 17-26N-12W Detrick & Stuart, | 1,032 | “Trenton” 940 Dry |2/24/42 
Dn Lockhart No. 1 : 
"4 Wildcat 8-38-1E Magnolia Petroleum, | 3,860 | Devonian 3,705 Dry  |2/3/42 
Ss Riddle Bros. No, 1 ‘ 
‘ Jefferson Wildcat 16-35-3E al H. P. Crouch} 4,759 | Devonian 4,520 Dry 9/15/42 
Be d 0. 
=] McDonough..| Wildcat 4-4N-4W i ue Bude New-| 535 | Maquoketa 535 Dry  |2/10/42 
Pe and No. 
: McDonough..| Wildcat 29-4N-4W oe B. Ate EoaWee 725 | “Trenton” 700 Est.| Dry |2/17/42 
; - owell No. 
McDonough..| Wildcat 2-4N-4W eg sed ree ie i 782 | “Trenton” 650 Dry 6/16/42 
on No : 
McDonough..| Wildcat 30-5N-4W | H. “fe Cnrace Bush-| 851 | “Trenton” 750 Dry  |7/14/42 
ne 
McLean Wildcat 33-24N-5E | J. eS Leet pa J.| 2,261 | St. Peter 2,125 Dry {11/3/42 
owan No 
Madison Wildcat 33-5N-6W ale . Carroll, Rinkel] 2,584 | “Trenton” 2,457 Dry [3/10/42 
7 ; 0. 
BS i Wildcat 16-3N-6W 25 oF ety et al.,| 2,354 | “Trenton” 2,319 118 = |6/2/42 
( eyer 
e Wildcat 19-3N-6W | J. W. Monbell, Holt. 2,403 | Trenton” 2,379 Dry |9/22/42 
grave No 
.| Wildcat 21-4N-8W Gulf Oil, Stewart No. | 2,136 “Trenton” 1,976 Dry |9/8/42 
28-3N-6W | Oils Inc., Noll No.1 | 2,506 “Trenton” 2,481 Dry {11/3/42 
2-4N-6W L. Sloan,’ Kisner No.1} 2,619 | “Trenton” 2,517 Dry {11/3/42 


2 Oil + water. 
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Edwards County; 5 miles 4-in., Lancaster 
station south to Friendsville field, Wabash 
County; 3 miles 4-in., Benton North field 
south to Benton field, Franklin County. 

Gulf Pipe Line Co.—z miles 3-in., Mason field 
to the Edgewood station, Clay County. 

Illinois Pipe Line Co.—18 miles 6-in. and 4-in. 
combination, Bible Grove field to Montrose 
Station, Effingham County; 8 miles 8-in. 
Parkersburg field east to Lancaster Station, 
Wabash County. 

Louden Pipe Line Co.—2z miles 2-in., Kell field 
northwest to the C. & E. I. R. R. near Kell, 
Marion County. 

Magnolia Pipe Line Co.—3 miles 4-in., Roaches 
field to Woodlawn field, Jefferson County. 

Pure Oil Co.—3 miles 4-in. Sainte Marie field 
to (Sohio) trunk line, Jasper County; 6 miles 
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6-in. Johnsonville field to Cisne Station, 
Wayne County; 8 miles 6-in. loop in Cisne 
field to Clay City field line, Clay County. 

Shell Pipe Line Corp.—3 miles 6-in., Rural 
Hill field north to Illinois Pipe Line, Hamil- 
ton County. 


Slater Oil and Grease Co.—3 miles 3-in., King _ 


field south to C. and E. I. R. R. at Bonnie, 
Jefferson County. 

Sohio Pipe Line Co.—6 miles 4-in., St. Jacob 
field north to Magnolia trunk line near 
Marine, IIl.; 5 miles 2-in., St. James field to 
St. Paul field, Fayette Cailntys 1 mile 2-in., 
Dundas East field southeast to the Sohio 
Pipe Line trunk line, Richland County; 
20 miles 4-in. and 6-in., Johnsonville field to 
Flora pump station (Sohio), Clay County; 
6 miles 6-in., Covington pump station to 


TABLE 7.—(Continued) 


SN ge ae ee ea Pe ee oe EE ae 
: Total Deepest Date 
County Les Revs Location Company and Farm | Depth,| Formation Top, Ft. | Remarks} Com- 
Ft. Tested pleted 
39 | Madison... . . Wildcat 20-4N-7W | Ledbetter & Garden-| 2,320 | “Trenton” 2,207 Dry {11/10/42 
; hire, Holtman No. 1 
40 | Madison.... . Wildcat 7-6N-7W E. C. Stout et al.,| 2,079 | “Trenton” 1,987 Dry |12/15/42 
: Goebel et al., No, 1 
41 | Montgomery .| Wildcat 29-8N-5W |W. R. aa ba Nie-| 602 | Pennsylvanian | 600 15 12/15/42 
mann No. : 
42 | Morgan...... Wildcat 25-13N-10W Sou ee ,J.W.| 952 | Devonian 807 Dry = |7/28/42 
rp No 
43 | Morgan...... Wildcat 29-14N-10W smreg ‘. gs Robin-| 1,041 | Devonian 937 Dry |7/21/42 
44) Perry .ts2%)4<:5 Wildcat 23-48-2W shel i 1. Schubert | 3,014 | Devonian 2,853 Dry {3/17/42 
45 | Perry........ Wildcat 1-55-2W Tera W. Malinski} 3,087 | Devonian 2,889 Dry 16/9/42 
46 | Pulaski..... . Wildcat 9-15S-1E R. G. Williams et al., | 3,885 | St. Peter 3,872 Dry |7/28/42 
; W.L. Richey No. 1 
47 | St. Clair..... Wildcat 24-18-10W Le paras: W. Ehlers | 1,097 | “Trenton” 983 Dry |6/23/42 
48 | St. Clair..... Wildcat 5-2N-6W ae et al., North 2,471 | “Trenton” 2,440 Dry |9/22/42 
49 | St. Clair..... Wildcat 28-25-8W ee Hin 1,396 | “Trenton” 1,356 Dry {9/15/42 
u 0 
50 | St. Clair..... Wildcat 5-1N-8W Mid-Sun Oil, 2,001 | “Trenton” 1,930 Dry {10/27/42 
pobaerpe Commun- 
i 
51] St. Clair..... Wildcat | 17-2N-7W wh ey Hobrein| 2,095 | Trenton’ 2,021 Dry {11/3/42 
52 | St. Clair..... Wildcat 31-2N-7W he Rang et al.,| 2,089 | “Trenton’’ 1,920 Dry {10/27/42 
‘ : oliday No 
53 | St. Clair..... Wildcat 14-1N-6W | Smokey Oil, E. Morris} 2,765 | “'Trenton’’ 2,672 Dry {1/5/43 
; ; Community No.1 
54| St. Clair..... Wildcat 2-1N-8W oes Oil, Randle | 1,977 | “Trenton” 1,875 Dry 12/15/42 
0. 
55 | St. Clair..... Wildcat 26-2N-6W La ro 4 D.} 2,689 || “Trenton” 2,648 Dry {1/5/43 
; oene No 
56 | St. Clair... .. Wildcat 16-2N-8W aor ages Oil, A. Kins- | 2,009 | “Trenton” 1,925 Dry = |1/5/43 
0. 
57 | Schuyler... .. Wildcat 25-3N-4W W Vette, ‘Prudential 924 | “Trenton” 764 Dry |5/5/42 . 
e Ins 
58 | Tazewell... . Wildcat 24-25N-3W 5 ar eed Mathis] 1,675 | “Trenton’’ 1,672 Dry {3/24/42 
: o. 1- ; 
BO) Whiter. ve Maunie 7-65-11E = cetera, E. P.| 1,335 | Pennsylvanian | ~ ? 58 15/12/42 
: ubele No 
60 | White....... Storms 27-65-9E  eagiagece | Aud 89 | Pennsylvanian ? Dry {11/24/42 
0. 


ee 


ee 


a 


a 


x 
= 
- 


eS) re 


Number of Wells Total Initial ‘. 
Drilled Production Footage Drilled« 
County Total 
Total ; 
4 Com- Eases Oil, | Gas, Mil- Producing 
plet- Biles oot Total Wells 
OES OW Cae j 
<5 |\JNGleneatS. SS Ria a Oteieene ohd cIneptols.< Olen 2 (0) to) (0) to) 2231 to) 
2 ender Corie. Sete oreo eteeee - ts) ts) (0) 0 : aa : c 
ROC aso cee aie Garmetae rs CaN Rae, 2 I 3 I 43 0.50 18, 4,59 
Ghantpgigtios se vs. yc teres seeing o> I ° Co) co) 0 577 
BO HTASEIAT viorale ctai~ ale oer 1 seks oe cielo ve 2 co) ° to) to) 2,997 to) 
GRID IAT In ore reese oPele weld ace fossa © cues tenes 7 It I to) 5 (0) 13,470 1,568 
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TM CEAWHOEG a, aii mivrurts Geos hm elelers ole 16 3 oO 73 (0) oo Snes 
Cumberland........ on PO ea G (a) to) (0) (0) 10,171 
fe Bdgar ME tie esi sete aorta lecnpueierets © 6% 3 ts) ° t7) ro) 3,016 ° 
SMO WAEGSs «te Flere ote tints eres lel opm eyes ei 49 30 to) 8,850 (0) 156,230 95,541 
3 
14 | Effingham.......--.-.---+eeeeesees 38 16 ts) 1,316 (0) 84,500 35,758 
SN Paviebte ote muss «© sickaieiestini-e= >. -i- esinstengr* 69 47 to} 6,125 to) 147,146 103,837 
TO |p branikliny ¢. 2. ssi oe ee were 65 23 fe) 1,700 to) eee UO 
ARE OL ie eet ei S04 BS Meehrckstearkcemiet « 2 Co) fo) to) fe) 2 
4 Gallatanicese heete seine cee le ern es 53 30 I 3,233 2.00 130,315 70,827 
18 
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ta tOOCiins so eiaisieion siieeca scueis die ineers = r to) (0) to) (0) 
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Johnsonville pump station, Wayne County; 
7 miles 2-in., Bone Gap field south to Albion 
field, Edwards County; 2 miles 3-in., Barn- 
hill East field south to Sohio trunk line, 
Wayne County; 12 miles 4-in. Woodlawn 
field to Dix to Centralia (Sohio) line and 
6 miles 6-in. from there to Centralia field to 
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Robinson, Ill. trunk line (Sohio); 1 mile 2-in., 
Sailor Springs Cons. field to the Sohio trunk 
line, Clay County; 3 miles 2-in., Friendsville 
field to Maud field, Wabash County; 2 miles 
4-in., Concord field northeast to Sohio trunk 
line, White County; 5 miles 4-in., Rural Hill 
field north to Sohio trunk line, Hamilton 


TABLE 8.—Summary of Drilling and Initial Production in Illinois for 1942 


ee ee en 


2 Includes old wells deepened. 
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TABLE 9.—Fields with Wells Producing from More than One Formation 


Ber Com |" Numiber af Welle aad Peadeed 
: er of Com- umber o ells and Producing 
Field County bination Formations* 
Wells : 
Th Lola). wan Stasaies settee .s hina ants Clay I IBA 
2| Clay City Consolidated....... Clay, Wayne 12 6RM, rARM, 1AM, 1CR, rCB, 2AR 
3) Alblonsvsn tart one cercraaecs or Edwards 5 2BA, 1BM, 2BAM 
Al Mason: Southey ntact ster senie Effingham 6 6BA 
‘SB LGuden o.2,2 nc. eertace eon neta Effingham, Fayette I9I ro1CP, 45CB, 14PB, 31CPB 
Ov inman, last... acme cettas sere Gallatin 7 2CW, 1Ci1T, 2TW, 1PaW, 1PWT 
7) Blaivevillemontar asc. Soe ae ments Hamilton I 1ALM 
8| Dale-Hoodville Consolidated. .| Hamilton 45 ICA, 1CM, 1LA, 1CB, 40BA, 1RM 
ped iS Aviary ie Eh a eg ea Hamilton 60 20AL, 19 ALM, 8LM, 12AM, 1RA 
KO MKANG) ene oc ects Glee se eerie Jefferson 2 1ALM, 1LM 
mit} MarkBamiGrty +). = cue qhenPlin Jefferson I ILM 
TD SALEM cetera. hers eo oe ne cine Marion 6890 470BA, 215MS, 2BAM, 1AM, 1MD 
13| Dundas Consolidated......... Richland, Jasper 5 1AM, 4RM ‘ 
14| Keensburg Consolidated. ..... Wabash 14 2BiC, 6BC, 2BA, 2AM, rCBA, 1CA 
EG Mave don cw ste ae wei «Saeed Wabash I IWM 
POL Mt eGarmel a cstceaic eee cereus Wabash It IRM, 2BiC, 2BiCM, 6CM 
AAW Gong batog toss bebe WR etry are eA Nine cle ny Washington I 1CB 
TS) Barnhill. Ohl. eer area ath bee Wayne 2 2RM 
EQ) BOVIEStOM aoa ous cx aes ey ee Wayne 3 2LM, 1RM 
ZO} COVEISEGIN A ere cate ution tie enol Wayne 2 2LM 
2% Jobnsonvitles 6 ni 30h ohe-oatas = Wayne 7 5AM, 2AL 
BNO Ge DTI Nae pn ote ict aie Gene eee Wayne Tt IRM 
CR ANTS) kes oye eae, ORME NEL oie aie 3 Wayne 18 IAL, 4LM, 1RM, 3LAM, 9AM 
ANAS URIS INOTEN sists etsrte cea eve Patek Wayne i It IRM 
ZEA Cats sui eeWca ine ke! ahiba, Soin wie Wayne, Hamilton I 1AM 
26} Centerville East.............. White I ILT 
AiNew sa VEGI w vee es) s% <2 Gnkheten White 4 2TC, 2CM 
28 |DPbillinstowits omecabtt sie ee cleo White I 1CT 
201 Stokes Psa, tae cee eee kek White I ITP 
30); Roland). ivs.aer Sa ity cee a ON EES 31 rIWP, 1WCP, 1WP, 3BA, IBAM, 
Nee 3CB, 9WB, oWA, 1CBA, 
I 
Apel oy), OEE OF Ota eee nS ce White 3 1TC. ITH, cBM 
RAN AiINIS: GOUGWe sf... sites e Aas White <4 3PaT 
33| New Harmony Consolidated... | White 169 sCP,.. tT PB, .:30PB,; 210 By7Csa. 


7WCBA, 3CBAM, 1TCM, 2WC, 
27CB, 28CBA, 2WA, 3TCA, 3TA, 
ITCB, 5AM, 13BA, 1 WB, 1TM, 
1CM, 2WCBAM, 1tWCB, 1CPM, 
13CA, 2TC, rCPB, rBM, rCPBAM, 
rBiCA, 1rPA, 1WM, 1WBM, 1RM 


BA) Malis Shoals gic c¥sicnters ti 5p< tes White, Hamilton wc" 3AM 
1,303 
a aces, of nnes indicated as follows: Ppa 8 
i, Bie , Tar Springs A, Aux Vases 
Bu, Buchanan H, Hardinsburg L, Levias 
Pa, Palestine C, Cypress R, Rosiclare 
Cl, Clore P, Paint Creek Stray M, McClosky 
W, Waltersburg B, Bethel S, Salem 
; D, Devonian 


TABLE 10.—Natural Gas Marketed in Illinois in 1942 


Amount Pro- 
Field County Where Marketed duced and 


Marketed, M 
Cu. Ft. 


Russellville gas................| Lawrence | Illinois, Indiana, Kentuck 8 

Ayere 248, ..5aj ted. fs. ov ves) BONA Greenville, Illinois : pare 

Salome waeie mens eae ceo), oe Marion Centralia, Salem and Mt. Vernon, I!linois 284,584 

Leen ese irteamngt ut slant yah) ae Fayette Brownstown, St. Elmo, Vandalia, Illinois 703,216 

AUB ORS ete wcatanbdcuaens + xis oa Edwards | Albion, Illinois 100,000 
MotalUilin ots ccisn sac ol: 


2,573,437 


* Residue gas from natural-gasoline plants. 
> Used in brick plants until latter shut down 3/31 /42. 
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County; 4 miles 4-in., Walpole field north to 
Dale-Hoodville Consolidated field, Hamilton 
County; 3 miles 6-in. loop on Storms to 
Indiana line. 

Sun Oil Co.—2 miles 4-in., Centerville East 
field west to Centerville Station, White 
County; 5 miles 4-in., Rural Hill field 
northeast to Illinois Pipe Line line, Hamilton 
County. 

Texas Pipe Line Co.—4 miles 4-in., 4 miles 
6-in., Rural Hill field northeast to pump 
station and 33 miles 6-in. from there north 
to Sims field and northeast to Johnsonville 
pump station, Wayne County; 7 miles 
6-in., Blairsville field. north to Aden field, 
Hamilton County. 

War Emergency Pipeline—1o7 miles 24-in., 
Mississippi River near Thebes, Ill. northeast 
to the Wabash River at sec. 23, T. 4 S., R. 
14 W., White County. 


Natural Gas 


Illinois Iowa Power Co.—4 miles 6-in., Salem 
field southwest to Centralia to Mt. Vernon 
line; 20 miles 4-in., Centralia, Ill. to Mt. 
Vernon, Ill.; 14 miles 4-in., Monmouth, Til. 
to Galesburg, Ill.; 2 miles 4-in., Oglesby, 
Tll. north to La Salle, Ill.; 2 miles 4-in., 
La Salle, Ill. west to Peru, Ill.; 2 miles 4-in., 
Spring Valley, Ill. east to Peru, Tll.; 4 miles 
3-in., Peru, Ill. north to trunk line. 

Illinois St. Louis Gas Line Co.—g miles 4-in., 
Salem field to Centralia, IIl. 

Industrial Natural Gas Co—12 miles 4-in., 
8 miles 6-in., Salem field to Mt. Vernon, Ill. 

Natural Gas Pipe Line Co. of America.—2 miles 
2-in., Geneseo, Ill. southeast to trunk line; 
ro miles 6-in., Sterling, Il]. south to trunk 
line; 10 miles 8-in., Rockford, Til. southeast 
to trunk line; 18 miles 4-in., Sycamore, Til. 
northwest to trunk line. 

Texas Pipe Line Co.—75 miles 6-in., Salem 
field to Lawrenceville Station, Lawrence 
‘County. | 


REFINERIES 


No new refineries were constructed in 
Illinois during 1942, but the total daily 
refinery capacity was increased from 275,- 
450 to 281,100 barrels. 

During the year, 33.1 per cent of Illinois 
crude oil production was sent to refineries 
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in the Central refining district (Illinois, 
Indiana, Kentucky, Michigan and western 
Ohio) and to the Appalachian refining 
district (eastern Ohio, western New York, 
western Pennsylvania and West Virginia). 
For December 1942, the runs to stills 
in the Central and the Appalachian refining 
districts were 26,967,000 bbl. Of this 
amount, Illinois production was 28.8 
per cent. Stocks of crude petroleum on 
hand in Illinois on Dec. 31, 1942 were 
9,170,000 bbl., as compared with 18,280,- 
ooo bbl. on Dec. 31, 1941. Stocks of refined 
products in the Central and Appalachian 
refining districts compared with the previ- 
ous year, according to the U. S. Bureau 
of Mines, are as follows: 


Dec. 31, Dec. 31, 
Product 1942, Bbl. | 1941, Bbl. 
Gasoline........650-+.0% 19,026,000 | 22,011,000 
Gas oil and distillate fuel. .} 6,643,000 4,763,000 
Residual fuel oil.......-.- 3,025,000 4,479,000 


PropucTION OF NATURAL GAS 


The amount of natural gas produced 
and marketed in [Illinois during 1941 
was 2,573,437 M cu. ft. The amount 
sold from each field is given in Table ro. 

Russellville Gas Field—Five new wells 
were drilled within proved territory in the 
Russellville gas field during 1942, bringing 
the total number of producing wells in the 
field to 53. Three of these wells produce 
from the Bridgeport sand and two from 
the Buchanan sand. To the end of 1942 
the productive area of Buchanan sand 
proved by drilling was 1600 acres, and of 
the Bridgeport, 270 acres. The initial 
productions of the wells was of the order 
of 2,000,000 cu. feet. 

Ayers Gas Field—One well was com- 
pleted in the Ayers gas field, Bond County, 
during the year anid brought the number . 
of producing wells in that field to 8. The 
field was discovered in 1922, Covers 335 
acres and has produced a total of approxi- 
mately 221,000,000 cu. ft. of gas from the 
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Bethel sandstone at a depth of about 
950 feet. 


NATURAL GASOLINE PLANTS 


Natural gas accompanying oil production 
in the Louden field during 1942 is estimated 
at 8,400,000,000 cu. ft. The average 
daily production at the end of the year 
was approximately 20,000,000 cu. ft. 
The greater part of this gas is processed 
daily by the Carter Oil Company’s two 
repressuring plants and 6,000,000 cu. ft. 
of residue gas is injected into the producing 
sands. Residue gas from the two plants is 
furnished also to the G. H. and G. Pipe 
Line Co. for the towns of St. Elmo, Browns- 
town, and Vandalia, Ill., at the rate of 
1,900,000,000 cu. ft. per day. The pipe-line 
company also receives 50,000 cu. ft. of 
gas daily from a well in the Louden field, 
which is producing from a basal Pennsyl- 
vanian sandstone. 

The production of natural gas in the 
Salem field for 1942 is estimated at 23,700,- 
000,000 cu. ft. At the end of the year the 
estimated daily production was 63,000,000 
cu. ft. Of this amount 49,800,000 cu. ft. per 
day is processed by the four natural- 
gasoline plants in the field. The Texas 
Company returns approximately 5,000,000 
cu. ft. of residue gas daily to the producing 
sands in its repressuring operations in the 
Salem field. Residue gas from the Warren 
Petroleum Company’s plant is supplied 
to the cities of Salem, Centralia, and Mt. 
Vernon, Illinois. This consumption at the 
end of the year was approximately 800,000 
cu. ft. per day. 

Two new natural-gasoline plants were 
built in Illinois during 1942. The Warren 
Petroleum Corporation’s plant at Cross- 
ville began operation in July and the 
Texas Company’s plant near Hoodville 
began operation in December. A small 
amount of gas was returned to the produc- 
ing sands of this field through several 
input wells during 10942, marking the 
beginning of a large-scale pressure-main- 
tenance system there. 


The Warren Petroleum Corporation’s 
Crossville plant is in the New Harmony 
Consolidated field, White County. This 
field made an estimated 8,700,000,000 cu. 
ft. of gas during 1942. At the end of the 
year the estimated daily production was 
21,000,000 cu. ft. Part of this was processed 
by the Crossville plant; an average of 
approximately 1,500,000 cu. ft. of residue 
gas was returned to the producing sands 
daily during the latter half of 1942. An 
estimated 100,000,000 cu. ft. of natural 
gas produced with the oil in the Albion 
pool, Edwards County, was marketed to 
brick-manufacturing plants at Albion, 
Ill., during the first quarter of 1942. Daily 
average production for the Albion field 
for 1942 was approximately 2,000,000 
cu. feet. 

New oil fields and further extension of 
the productive acreage of the older oil 
fields increased the production of natural 
gas accompanying oil production during 
1942. The total gas production for 1942 
for the fields discovered after Jan. 1, 
1937, is estimated at 84,400,000,000 cu. ft. 
A large part of this production is burned 
in flares. 


NATURAL GASOLINE AND LIQUEFIED 
PETROLEUM GASES 


Natural gasoline is produced in 40 plants 
in the old Southeastern field, with a total 
capacity of approximately 10,000 gal. 
daily; seven plants, including two in the 
Louden field, one in the New Harmony 
Consolidated field and four in the Salem 
field, have a total capacity of approxi- 
mately 280,000 gal. daily. According to the 
U. S. Bureau of Mines,* 66,616,000 gal. 
of natural gasoline was produced in 
Illinois in 1942. In January, the amount 


was 5,582,000 and there was not much. 


fluctuation from this figure throughout 
the year. The production of liquefied petro- 
leum gases for 1942 amounted to 73,619,000 
gal., according to the U.S. Bureau of Mines. 


*G,. R. Hopkins, personal communication, 
February 1943. 
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In January the amount was 5,325,000 gal. 
and there was a steady increase to 7,680,- 
ooo for December. 


SECONDARY RECOVERY 


The most important event in secondary 
recovery in Illinois in 1942 was the in- 
auguration of two water-flooding projects 
by the Forest Producing Corporation, 
one in Cumberland County and one in 
Clark. This company brought to Illinois 
the wide experience gained in successful 
operations in Pennsylvania and Oklahoma. 
Water input began in July 1942 following 
the drilling of some 34 input wells and 
20 oil wells. Later the Pure Oil Co. started 
three ‘‘circle” floods in the ‘‘McClosky” 
in the Clay City area, by converting 
former oil wells into water-input wells. 
The Adams Corners Oil Co. continued 
its successful flooding operations on the 
Biehl sand in the Allendale field. More 
than so water-input wells are being 
operated in the state. Two important 
flooding operations in the Patoka field 
(Marion County) and in the Colmar- 
Plymouth field (McDonough County), 
planned in 1942 were not started until 
1943. These projects have aroused great 
interest among producers throughout the 
state and the results so far obtained 
encourage the hope that through this 
process many fields will have a new lease on 
life. 

The practice of repressuring with gas, air, 
or a combination of the two, was somewhat 
extended over that of ro4r, the principal 
companies reporting more than soo input 
wells in operation. The skillfully engineered 
pressure-maintenance operation conducted 
by the Carter Oil Co. in the Louden field 
was expanded by the addition of six new 
input wells. An operation was started at 
New Harmony covering a large part of 
the pool. The Warren Petroleum Co. 
erected a combined gasoline and repressur- 
ing plant near Crossville, extracting gaso- 
line and liquefied petroleum gases by 
pressure and absorption from the casing- 
head gas. A large part of the residue gas 
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from this plant is being injected into the 
oil sands. These large operations at 
Louden, Salem, and New Harmony are 
doing much to make use of the gas and 
to conserve the reservoir energy of their 
respective territories. Repressuring in the 
old field showed little change, except that 
new operations were planned which did 
not begin until 1943. : 


LEGISLATION AND REGULATION 


Federal Conservation Order M-68, which 
restricted drilling to one well to 4o acres 
in order to save steel, was in effect during 
the first eight months of 1942. Order 
M-68-5 superseded it Aug. 31 and was in 
effect for the last four months of the year. 
The latter permitted a well spacing of 
one well to 1o acres for wells producing 
from sandstone formations less than 
2500 ft. deep and one well to 20 acres for 
wells producing from sandstone formations 
2500 ft. deep or more. The spacing of one 
well to 40 acres for limestone formations 
was continued. 

Rules and regulations for water-flooding 
of oil properties and rules and regulations 
relating to wells to be drilled for oil, 
gas, coal, or water, the plugging of wells, 
issuance of permits therefor, prevention 
of waste, etc., were issued by the Depart- 
ment of Mines and Minerals, Springfield, 
Ill. during 1942. The former were approved 
Feb. 20, 1942; the latter were adopted 
Aug. 26, 1942. The rules and regulations 
were issued pursuant to Section 6 of the 
Illinois Act entitled “An Act in Relation 
to the Conservation of the Oil, Gas, and 
Coal Resources in this State,’’ which was 
effective July 20, 1941. 


* ACKNOWLEDGMENTS 


The writers are indebted to many 
companies and individuals who furnished 
data for this report. Mr. Frederick Squires, 
Dr. W. H. Easton, Mr. P. G. Luckhardt, 
and Mr. W. F. Meents, all of the Survey 
staff, assisted in the compilation of 
statistical data. 


Oil and Gas Activity in Indiana in 1942 


By Ratpu E. Esarrey* AND GEORGE V. COHEET 


In Indiana, 349 wells were drilled for 
oil and gas in the year 1942. Of this number, 
125 oil wells and 21 gas wells were success- 
fully completed and 203 were dry holes. 
Drilling activity declined 37 per cent as 
compared with that of the year 1941. This 
reduction was brought about largely by 
Federal Conservation Order M-68, restrict- 
ing drilling to one well on 40 acres, in order 
to save steel. This Order was later supple- 
mented to permit closer spacing of wells 
drilled to sandstone formations in south- 
western Indiana. 

Most of the drilling in 1942 was in the 
southwestern part of the state. Posey 
County ranked first, with 94 completions 
and 44 producers; Gibson County, second, 
' with 77 completions and 38 producing oil 
wells and 2 gas wells. There were 58 drilling 
operations in the state at the end of the 
year. During 10942 a total of 580,734 ft. 
of hole was drilled, of which 231,702 ft. 
was wildcat footage. The total initial 
production of the oil wells completed was 
9974 bbl. and of the gas wells, 11,148,000 
cu. ft. (Table 2). 

Of the 349 wells completed, 122 were 
wildcat wells (Table 3); 26 were completed 
as oil wells; 17 were extensions to proven 
fields and 9 discovered new pools. Posey 
County was foremost in wildcat drilling, 
with 37 wells completed (Table 6). Thirty- 
five per cent of the wells drilled in 1942 
were wildcat, as compared with 25.5 per 


Manuscript received at the office of the 
Institute March 10, 1943. 

* State Geologist, Division of Geology, De- 
partment of Conservation, Indianapolis, 
Indiana. 

t Assistant State Geologist, Division of 
Geology, Department of Conservation, Indian- 
apolis, Indiana. 


cent in 1941. It is anticipated that the per- 
centage of wildcat wells drilled in 1943 will 
be greater, although the total number of 
wells drilled in the state will probably be 
less. 

The new discoveries in Indiana in 1942 
were, for the most part, one-well pools 
in the southwestern part—in Posey, Gibson 
and Spencer Counties (Table 4). Most of 
the development in pools took place in the 
Hazelton and Kirksville pools in Gibson 
County, Mt. Vernon pool in Posey County 
and the Vernon Heights pool in Vander- 
burgh County. Deeper production was 
obtained from the Osage limestone in the 
Hazelton pool at a depth of 2402 ft., 650 
ft. below the productive McClosky lime- 
stone. The well had an initial production of 
140 barrels. Extensions to 17 pools in the 
southwestern part of the state were success- 
fully completed (Table 5s). 

An interesting development during 1942 
was new production from the Devonian 
limestone in the Dodds Bridge pool, Sulli- 
van County. The Ohio Oil Co. deepened 
one of its wells, which had been producing 
from a shallow sand, to the Devonian, and 
it was completed for an initial production 
of 77 bbl. Five other Devonian producing 
wells were completed in that area. 

Crude-oil production in Indiana in 
1942 was 6,609,000 bbl. (Table 1). The 
Griffin field, Gibson and Posey Counties, 
which produced approximately 3,550,000 
bbl., accounted for more than half of the 
state’s production. The Mt. Vernon and 
New Harmony fields were next in impor- 
tance of production, with 684,000 and 
523,000 bbl., respectively. The price o} 
crude oil was $1.22 a barrel for the old 
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TABLE 1.—Oil and Gas Production in Indiana 


Area Proved, Total Oil Production, 
Acres Bbl. 
‘ Year 
Field, County of Dis- 
covery 
o : To End of | During 
q Oil | Gas? 1942 1942 
Zi 
# 
| 3 
Ma anmelbungDantess rein. a. oe cle tin < orci <raiarslorsitlese eajn cin. so #7 sieiaisisie «}s 1925 630 50 120,700 18,500 
2| Glendale-Hudsonville, Daviess..........00:0ceceeeuceeeueneeeeuees 1929 0| 1,200 0 
3 | North Glendale, Daviess...........-+.++2s0seeeeeces eters eee enees 1941 0 160 0 
MEY cule MD aTIERED I teeter, Nets nds Sage Soke tae vas ays ey Acne 1926 420 0 y 34,400 
| 5.| Greensburg, Decatur..........-++-0eeeecee cree eee e teen teen teen ees 1893 0 | 37,000 0 0 
| Bipolirabian Gibson ame SoMa cui perceicle Je esinjace slersciovinees » si 1941 90 3,000 900 
PROB GeROL GtDROT ab oey ie ties eee Mates Stee ielciarea lowe ale orbiGin sielelalais wrais 1940 20 0 4,500 0 
g \ Francisco, (CARY TOSS ee feria or SDB Oa ARO OCC ROTO STIG Dees Grae 1929 530 200 189,200 3,200 
10 
| . Hi pxclbon Gilson epi eeee ree Ye he eee es ee eae eset cgi 1941 760 0 186,600 | 165,900 
b 13 | Johnson, Gibeon........ 0.06 0..eceecesecsenee reeset scene er esees 1941 20 0 4,70 1,200 
14) Kirksville, Gibson... 0.0. cc ccc cece tec one t cers ecseacvsencccncs 1941 170 80 41,200 41,200 
15 | Mt. Carmel, Gibson?......... 2. ccc ee ce renee een c cece nerercccceess 1941 20 0 5,300 3,800 
1Gi_ Owensville, Gibson, .c-.cc-cc<cecles cece cer ce ree fawccessesinsecoes 1940 20 0 4,900 300 
MizaiRPatekanGsbson esc accom cs rem cak tocinesish sce ewisce'e anclnsste 1941 40 0 4,900 3,400 
: BSH Sonor valle Gabsonbe atin ole Rose cies aoe ole wisi =/2 siakaa:Syeinyatnie' aie aiele« 1942 20 0 2,200 2,200 
ie 2) | West Prinoston, GU sB  G ssp Py Sv emeEN'= Fe hancot esate sie 1903 | 1,370 | 500] 1,270,000 2,200 
: 21 
MS aller Tiga Poeey one oe sas desc tale eto cn nnta obeeees 1938 | 3,970 0 | 13,029,300 | 3,508,800 
. 23 
a 2 ; 
25 
a ae Hills, Gthaon; Poseyiss 7! .- dun coesesteevesarsneroseeeae 1939 | 340} 0 | 42,200 10,600 
28 | Laconia (Harrison), Harrison..........ss000ecereee eee e tere eee e ees 1910 0} 6,600 0 0 
oY Trenton, Jay and many counties®...........0+00eecee cece eee eeeeee 1886 | 127,000 | 650,000 | 104,748,300 30,300 
a = Monroe City, Knoz.........s0vcceescceee essere eee neeee sess 1922 400 0 y 1,000 
re 33 ‘ 
Be) 84 | Onktown, Knoz......6....--cesoccscseeceecereeeeeetereeere nines 1930 40 | 1,040 60,000 1,600 
= BB St. Francisville, Knoz?,.........+0.+gecceccssceewsrecewicnseceeees 1942 r) 0 400 400 
ee 36 | St. Thomas, Knoz,.... «  auubic cee delete: tes a odepore. apecton a 1940 80 0 65,100 9,700 
jae 37 | Loogootee, Martin, Daviess...........+-+sseerececeetererscsrenees 1900 300 1,900 y y 
4 38 EGY A Rot Neel oe eee 1929 0| 1,400 0 0 
40] b Bristow, Perry..-...-.-seseseseessecseeencneeeetesceestenen ens 1929 150 | 1201 104,100} —_ 1,000 
Fs 41 
42 
43 Troy-Tell City, Perry, Spencer......0.1.0esecereeeeenee ees e eres 1928 860 80 279,300 16,500 
44 
5 
LET i oa0 ts Gacdevenadantcenencogoh sespone ca SuDsHoOn: 1919 130 960 312,000 2,400 
46 | 
TA Myre E EL ate he ate cfassta) steteLole si2\-i=Veloloie o{aias vei: o(olele\=/ie/s)eie/0}e.0 eFcanccje)eiciricit'sie 1935 0 160 0 0 
re Deegan: Deka eee a etate. 6 ets aineere Aol sisiors) 321s sicuetet= 1941 20 0 15,200 14,500 
e \ Oakland Cie P EC he oe Pea ee Wet ok ek 1907 | 2,910) 200 y| 18,100 
51 
521 \ oatsville-Wheeling, Pike, Gibson... ...0.00.00cscecsesersneen 1919 | 1,920 0 y | 135,200 
54 
58) \ tri County, Pike, Gibson... c.coe cee sees ceeresnesrenes 1925 370 go | 181,400 9,900 
57 
58 | + Union-Bowman, Pike, Gibson...........0+-+20sece seers sence 1916 4,600 500 y 154,900 


> Footnotes for column heads and explanation of symbols are given on page 264. 


1 Abandoned. ee 

2 Extension from Illinois. 

4 Includes Petersburg field. 
5.Includes Rush gas field. 
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TABLE 1.—(Continued) 


; Oil-produc- | Reservoir a: 
Total Ca Production, | Number of il and/or Gas Wells | gt, | are 
Aiud End of 1942] Sq. In. 
% 
During 1942 End of 1942 Be ed 3 
3 & 
To End During cs o | 
3 of 1942 1942 4 2s ma ee BS 3 2 im os 
i= bo ‘eld - = 
5 $4 | 2/28) 88/2 |2 |e) z 33| 2 |BEgs) 38 
Zz ee | & | B | os] oe 34 /5|é2]2\|s=| & [ES2s) 25 
2 = 3 aa Sa $3 s ied 3 5 
3 8231814 182| 65 Eo lel 2412 22) 2 jes =) a6 
1 y 0 79 3 1 0 26 0 0 26 oe eer y y 
2 y 157.0 66] 0 0 0 0} 21 275 | y 
3 102.4] 102.4 g| 4 1 0 fv fe 7 yl oy 
4 0 0 gi) 2 0 0 31] 0 | 0 Yl fear y v 
5| 4,510.8] 210.8 399 | 4 2 0 0 | 164 275 | y 
6 0 0 1 0 0 Borat 0 5| «| z 36.0 y 
7 0 0 ial. 0 1 0 OO mdigcO 0| =z z x 
4 \ 1,252.7 4.5 Pe eer el ee Yael ee hp ee ee | 15 | 690 | y 33.0 | 2 
10 
11 0. 0 17| 14 1 0 Pcl oO ele O 17 \, y 39.5 y 
12 ; Pil y y 
13 0 0 Bale at 0 0 Rhea ae Sr sy ees ae 32.0 y 
14|: 0 y 15 | 12 0 0 133| 210 180 ie gui 35.0 y 
15 0 0 iP yO 0 0 eae 0 rly) ea es hae 38.0 y 
16 0 0 1 0 1 0 0 0 0 0 x x 39.5 y 
17: Or: 0 7 ee 0 0 21e oO (eg 2| z| z 40.5 y 
18 0- 0 a) 2 0 0 Kes nat 2) aziz y y 
y 0 151 0 0 0 31 0 0 31 eis y y 
21 | 
a 0 0 420 | 20 1 o | 408} 0 | o| 408} y| » | PM] 38.0 y 
25 
Ka \ 0 0 TC ee at SPN OS 9| o|o 9} vl y y y 
28| 3,900.0 100.0 129} 0 2 0 o}] 32 | 0 0}175 | y 
29} 800,000.0 10.4 | 26,602] 4 | 43 0 200! 39 | 0| 200) 325) y 36.0 y 
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TABLE 1.—(Continued) 


RES : 
BSREScmr)]3SHARwDH | Line Number 


Producing Formation Deepest Zone Tested 
to End of 1942 
Depth, Avg. Ft. 
Name Age e Top BOE g 4 Name = 
= = Prod, | OME | Be |S ‘si 
s “a Zone Tod. | & 3 as 
3 S Wells 2 po 3 AS 
fo) a ial a am 
L. Chester MisU s Por 630 640 | 10 A Chester 895 
Barker MisU 8 Por 650 660 | 10 iM St. Louis 1,575 
Cypress MisU § Por 678 729 z D MisL 851 
McClosky MisL Ls Por 1,161 Bil Al) | eet) A Devonian 2,618 
Trenton Ord Ls Por 886 907 | 10 A Pre-Cambrian 3,055 
Cypress MisU 8 Por 1,190 1,232 6 D MisU 1,536 
McClosky MisL Ls Por 2,673 2,714 8 D MisL 2,714 
Brown | MisU § Por 1,340 | 1,380 
McClosky | MisL Ls Por 1,600 1,650 | 25 A Ordovician 4,006 
McClosky MisL Ls Por 1,735 1,750 5 A 
Salem MisL Ls Por 2,085 2,130 5 Silurian 3,450 
Osage MisL Ls Por 2,402 2,447 | 10 
Pecasyiraninn Pen 8 Por 1,095 1,105 6 D_ | MisL 2,802 
Hardinsburg MisU § Por 1,333 1,352 | 22 A MisL 1,810 
Cypress MisU 8 Por 1,976 1,988 | 12 A MisL 2,355 
St. Louis MisL Ls Por 2,690 2,697 i D MisL 2,703 
McClosky MisL Ls Por 2,250 2,270 y D Ste. Genevieve 2,300 
Tar Springs MisU S Por 1,117 PST Wi eo D MisU 1,137 
West Princeton PenL § Por 890 920 A St. Louis 3,905 
Pennsylvanian Pen i) Por 1,250 1,850 | 15 
Shore et Por 2,050 2,070 | 20 
ar Springs is Por 2,125 2,140 15 
Cypress MisU 8 Por 2,500 2,525.| 25 A Osage 3,526 
Aux Vases MisU 8 Por 2,750 2110 |. 20 
McClosky MisL Ls Por 2,850 2,860 8 
Cypress MisU Sy Por 2,458 2,475 | .17 
McClosky MisL Ls Por 2,912 2,938 | 12 D MisL 3,047 
' New Albany Dev. H Fis 650 680 | 20 M_| Trenton 1,770 
Trenton Ord L,D | Por, Fis 900 1,250 | 10 °| A Pre-Cambrian 3,996 
Be |e | ee | oes | 188] 8 
'ypress 1s or : , 15U 
Mooretown MisU s Por idAB HL aPeIOTT eae sees 
Paoli MisU Ls Por etd rd y 
Staunton Pen 8 Por { 790 | 802| y | ML |Ste.Genevieve | 1,592 
Bethel MisU 8 Por 1,737 1,772 | 18 A MisL 1,936 
McClosky MisL Ls Por 1,871 1,922 8 D_ | Ste. Genevieve 2,050 
Mooretown MisU § Por 532 542 | 10 A Trenton 3,025 
Corniferous DevM Ls Por 800 850 | 40 AF | Trenton . 2,102 
Tar Springs MisU § Por 280 DBT Wane ML. | Ste. Genevieve 710 
Cypress MisU 8 Por 465 485 | 10 
Elwren MisU § Por he ey 9 
Sample MisU 8 Por { 74_| 728) y | NMF | MisL 1,708 
Cypress MisU 8 Por 747 759 y 
Mooretown MisU iS) Por 805 827 y i 
Oakland City MisU NS] Por 630 640 | 10 A St. Louis 1,413 
1,080 1,100 
Brown Sands MisU S) Por 1,130 1,140 | 10 ; 
rdinsburg MisU § Por 750 760 8 D MisL 1,174 
'8 | Cypress MisU § Por 1,143 1,151 8 D MisU 1,151 
| § Oakland City MisU 8 Por 1,085 1,142), 10 A Paoli 1,444 
{ Brown MisU 8 Por 1,107 1,126 | 10 
Sample MisU S Por 1,250 1,270 y A Harrodsburg 2,050 
Cypress MisU 8 Por 1,270 1,290 y 
ooretown MisU SS) Por 1,340 1,360 y 
Aes MisU I Por 15725) 1,740 y : 
PenL $ Por 315 331, \- 10 A Ste. Genevieve 1,998 
16s re City MisU s Por 1,317 1,335 | 10 
Cypress ee au 945 5 A Salem 2,205 
Mooretown is f or 
he MisU Bo} per |} 1933 | 250) 
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Total Oil Production, 
Bbl. 


Field, County of Dis- 


Bufkin, Posty $4.28. 8 sienicce cnnace cae eae eke aaeaeloa ae nae ee 1940 


Caborn, Poseysticus seston enshin tetas Fate oe ee ee chee 1940 


8 


Caborniw est, Posey its... 5 soGiecceoro at cha nar hoe ee a eee 1941 0 
College, Posey: Tice. circus oh, yaaa oee tee one Oe eee tale 1940 0 
Grafton; Posey): <0 5.0 Kancmneoe Nestoce en wen colon Mere a etenioe 1942 0 
Half Moon; Poseyitsnds.ccciem nae tac eee See cE ee eee 1942 0 
Hovey Lake,'Posey.; 5 hs coven sa ceca Re tere 1942 0 
Lamott Posey sacoecateayedce casio ate ae a ee ne oe at 1941 0 
\ Mt. Vertion, Posey s..2.ccrcenioiaanetdpcatinc Gina eeeietecie so eee ete 1941 0 
Harmony| Posey ss .o4. Stance ieee ee oe 1939 0 
ew Haven, Posey? 0 
Point, Posey s. wos ocke sone 0 
Irie, POY sss ae sistecre 0 
Rapture Poseyts.o. 33,0 eoawite oa ie orden oe er eee 0 
Ridge: Posey ose eenc hs i oe aa ates atte ae 0 
t. Wendells, Posey 0 
Stooker, Posey Peet See I OR Tong oot edie see 0 
Walborn; Posey: <2¥ss5 nases ac ee a tee Liane nee ie 0 
Heusler, Posey, Vanderburgh 0 
MIOU Pare; PeAnaDl Dies cieres cero wees Te oiore clnisiers ete a 19398 60 
Entorprase, Spence sas ssis:cacBtacanwncceane bial baacis abies 1939 0 
ureka, S: pid Waverasaretetis eitesate Glee Os OM ite erttaent Mate minas erect: 1942 0 
Hatfield, RERtae acs eee Ateie ae de mea rece a Raleap.e ea tae sae 1941 0 
Rock Hill, Mectsie NOCIONI en IIE ioc Ne Ser 1928 0 
Bock erty 5 DON 06s iia 3, cvs siscotestenr arareai etaa i ee te OWN Fae ee eral 1939 0 
NUT Ville, DNORCe IN GITUCR eu ao a , Saltese. nsre een esis he Rak B 0 
ee Bridge Selavan gers Eos Sie Pee cies eee Oe eee y 
ECB S SMTA sia sia a siciceou ars wader o Meee eee eu aan Ome ema nicer ote 1932 
Shelburn-Sullivan, Sullivan®...........ccc.ccsecccvsccccvecececes 1911 


Vanderburgh, ee a 600 0 
Vaughn, Vanderburgh!.............. 20 0 
Vienna, Vanderburgh’............... -e 50 0 
Mokarag Heights, WV dnnderhia gars c sks creed mente tie ue 1941 90 0 
Prairie rae VON sete ed cn Syvce Mea recat RBA carne ManrohkG 1937 460 0 
CUALA’  brsper ante Geers oOGr eerie Ocoee eres tincome. 1906 310 0 
aed Vigo, MUL SUN. Shiai nis dines. Sau Senta re een tonic Meme 1926 880 0 
Millersburg, Warttchl sis. -cauna \ «1: ince chardaneamnen tone ee emaac 20 


0 2,700 0 
158,280 | 704,210 | 137,000,300 | 6,609,0008 


5 Gas first marketed in 1942. 
6 Formerly called ee carer. 
7 Formerly called Blairsvil! 

8 U.S. Bureau of Mines bel 
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TABLE 1.—(Continued) » 
2 i D t Zone Tested 
Producing Formation spina ts of 1942 ; 
Depth, Avg. Ft. . 
3 Name Agee Bot- g Name 
g & = TOD | Stamma dh esas aa 
2 = 2 Prod. | Prod. | 4™ | 3 ae 
A E S02 er Wded OP Lee BE 
Fa 5 & Zo | @ a 
60 | Pennsylvanian Pen § Por { A Liss 24 A |St. Louis 2,863 
61 | Cypress MisU s Por 2,882 | 2,400 | 18 
s i 362 409 9 
62 | ( Pennsylvanian Pen 8 Por 1,095 1,118 12 A MisL 2,727 
63 Tar-Springs MisU S Por 1,990 | 2, 10 
64 | (Cypress MisU S Por 2,367 | 2,387 | 10 
65 | Cypress MisU $ Por 2,497 | 2,503 6 A | MisL ‘ 2,670 
66 | Aux Vases MisU s Por 2,565 | 2,584] 10 D_ | Ste.Genevieve | 2,687 
67 | Tar Springs MisU § Por 2,139 | 2,146 7 D_ | MisL 3,010 
68 | Aux Vases MisU s Por 2,609 | 2,653 | 11 D_ | MisL 2,653 
69 | Pennsylvanian Pen Ss Por 1,095 | 1,105} 10 D | Pen ‘ 1,135 
70 | Tar Springs MisU 8 Por 1,945 1,951 6 D Ste. Genevieve 2,812 
71 { Waltersburg MisU 8 Por 2,000 | 2,050} 18 A | St. Louis 3,000 
72 | \ Cypress MisU 8 Por 2,425 | 2,470 | 23 } 
73 | ( Waltersburg MisU 8 Por 2,172 | 2,207 |) 35 A | St. Louis 3,028 
74 | < Tar Springs MisU s Por 2,295 | 2,305 | 10 
75 | (McClosky MisL Ls Por 2,968 2,978 3 j 
76 | Cypress MisU Sy Por 2,457 | 2,464 7 A MisL 2,925 
77 | McClosky MisL Ls Por 2,739 2,760 4 D MisL 2,908 
78 | McClosky MisL Ls Por 2,839 2,968 | 12 D MisL 2,968 
79 | McClosky MisL Ls Por 2,972 2,978 6 D MisL 3,109 
80 | McClosky MisL Ls Por 2,737 | 2,742 5 D_ | MisL 2,742 
81 | Mansfield PenL $s Por 1,007 1,031 | 30 ML | Chester 1,920 
82 | McClosky MisL Ls Por 2,612 2,621 7 D 2,621 
83 | Cypress MisU s Por 2,476 2,506 | 30 D_ | Ste. Genevieve 2,817 
84 | ( Waltersburg MisU 8 Por 1,750 1,800 | 25 
85 | + Tar Springs MisU 8 Por 1,855 1,920 | 25 AF | Ste. Genevieve 2,643 
86 | ( Trenton Ord Ls Por 1,040 1,060 | 12 A Trenton 1,060 
87 | § Cypress MisU Por 1,404 1,411 8 D_ | MisL 1,745 
88 | \ McClosky MisL Ls Por 1,571 1,654 8 
89 | McClosky MisL Ls Por 1,652 1,674 2 D MisL _ 1,674 
90 | Waltersburg MisU § Por 1,029 1,044 | 15 A | St. Louis 1,783 
a ae “es Saat : 1,310 1,320 | 10 MC | Ste. Genevieve 1,500 
ennsylvanian en ‘ ‘or F 
2 [Past aM S| For |} 35 | 905} 10 | A | St. Louis 1,707 
94 | Tar Springs MisU 8 Por Ho hor 33 D_ | MisL 1,241 
95 | Pennsylvanian PenL 8 Por oe Me A Devonian 2,386 
00 0 
96 | Devonian | Dev Ls Por 2,337 | 2,386 | 13 
97 | Pennsylvanian Pen 8 Por . sas 9 D_ | Pennsylvanian 628 
98 | ( Pennsylvanian Pen § Por 560 595 y AM_ | Silurian 2,870 
640 667 
730 775 
} 800 | 810 
99 | { Harrodsburg MisL Ls Por 1,400 1,500 y 
100} ‘Silurian Sil Ls Por 2,270 2,285 y ‘ 
101 | Mansfield PenL 8 Por 899 911 y ML | Ste. Genevieve 2,485 
102 | Waltersburg MisU 8 Por 1,647 1,655 8 D_ | MisL 2,562 - 
103 | Mansfield PenL 8 or 1,007 | 1,031} 30 | ML | Chester 1,920 - 
104 | Waltersburg MisU 8 Por 1,770 1,786 | 16 A MisU 1,824 
105 | Niagaran Dey-Sil Ls Por 2,074 | 2,165 y D_ {Silurian PRY 
106 | Niagaran ev Ls Por 1,600 | 1,700] y A | Niagaran 1,802 . 
107 rae Dey-Sil Ls Por 2,100 | 2,115 D_ | Trenton 3,554 
108 | McClosky isL Ls Por 1,887 1,890 3 D_ | MisL 1,956 
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TABLE 2.—Completions by Counties in Indiana in 1942 
| 
Producers Total Initial Production 
=f ae . : Footage 
County Completions Duilled 
Oil Gas | Oil, Bbl. | Gas, Cu. Ft. 
I (6) (6) (6) (0) 1,063 
I () () ) () 1,154 
I to) i) ) to) 1,054. 
I Co) to) ) Co) 1,200 
21 6 3 85 3,950,000 16,933 
5 to) 5 (e) 480,000 4,608 
2 (0) (0) oO io) 1,535 
77 38 2 2,801 4,180,000 141,654 
i (0) Co) te) Co) 1,270 
2 oO (e) (9) (6) 1,610 
4 () (0) (e) Ce) 4,603 
I ro) I ro) 1,500 908 
6 2 I 4S 10,000 6,739 
8 2 I 22 120,000 14,328 
I Co) to) te) te) 47 
BE OPCS cast oars faa Tualie teenie Rl rerees oy0s Tay sie caine ee Ir ie) (o) (6) (0) 1,856 
MBL T OSU GN mesa j0e oe! = 9 have ians v= Si euete * roegels wi i Gy oO 0 (ey 1,018 
I () (0) ) Co) 301 
I 0) co) oO 0 485 
I Co) to) () oN 1,830 
ie te) to) (o) ) 1,700 
I (0) (0) 10) 0 3,199 
2 (0) (0) (0) (o) 1,650 
14 3 2 32 2,150,000 11,644. 
2 (0) (0) (0) 10) 1,233 
I (o) (o) (0) ce) 949 
04 44 (9) 4,661 0, |" 220,527: 
5 I 2 5 27,000 5,704 
3 0 3 0 155,000 2,679 
I () () ie) () 300 
36 12 (o) 482 (0) 41,878 
I (6) (0) () to) 2,700 
19 6 E 1,083 75,000 35,290 
23 9 oO 648 0) 45,204 
i 2 , x (0) 70 (0) 2,838 
. 5 7; 0 40 |: ) 7,085 
e 2 (e) (o) : (o) fe) 1,198 
or : 349 125] 2% 9,974 11,148,500 | 580,734 
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fields and $1.37 for the new fields in south- 
western Indiana. In the old Trenton field 
in northeastern Indiana the producers 
received $1.60 a barrel for the crude, which 
was used as fuel oil. 


TABLE 6.—Wildcat Completions in Indiana 
Mm 1942 


County Completions | Producers 
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* One well, deeper production found. 


Natural gas produced and marketed 
during the year totaled 1,630,000,000 


cu. ft. The Rockport gas field, Spencer 
County, ranked first, with the production ~ 


of 594,316,000 cu. ft. The Unionville field, 
Monroe County, and Greensburg field, 
Decatur County, were second and third, 
with 239,856,000 and 210,827,000 cu. ft., 
respectively. 

There was very little pipe-line activity 
in the state during 1942. Short lines were 
constructed in southwestern Indiana to 
provide outlets to the new fields and Gulf 
Pipe Line Corporation completed the 
“loops” in its main line to Dublin, Indiana. 

Repressuring is being conducted in the 
Griffin field with the dry gas from the 
Warren Petroleum Company’s natural 
gasoline plant on the Illinois side of the 
Wabash River. This plant was put in 
operation in August 1942, and to the end 
of the year it had processed approximately 
500,000,000 cu. ft. of gas from the Griffin 
field. At the present time approximately 
1,530,000 cu. ft. of dry gas is injected daily 
into the producing sands in the field, 
through 14 input wells. The Waltersburg 
sand in the Ribeyre Island portion of the 
New Harmony field is being repressured 
with 360,000 cu. ft. of dry gas per day from 
the same plant through four input wells. 
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Oil Industry in Kansas during 1942 


By W. A. VER WIEBE* 


UNDER the impetus of new demands 
caused by the war, the oil and gas industries 
of Kansas established new records during 
the year 1942. In all, 1513 test wells were 
drilled, which is somewhat of a drop from 
the figure of 2113 for 1941. The 1513 tests 
yielded 800 new oil wells, 85 new gas wells, 
and 628 dry holes. Thus there was an 
increase in two categories, the gas wells 
and the dry holes. Considering that last 
year only 592 dry holes were completed 
out of a much larger total, the figure of 
628 dry holes causes some concern among 
local operators. The increase in unsuccess- 
ful tests illustrates once more the fact that 
each year it is becoming harder to find the 
remaining oil pools. 

When the figures are broken down, it 
appears that western Kansas accounted 
for 1177 tests, of which 6809 were oil wells, 
33 gas wells, and 455 dry holes. The total 
potential daily initial production uncovered 
by the successful wells amounted to 753,178 
bbl. of oil and 619,734,000 cu. ft. of gas. 
The figures for new initial production 
indicate a substantial drop from last year’s 
figure of 1,691,000 bbl., and the figures on 
gas are slightly higher. In 1941 the new gas 
as based on a daily potential was 508,000,- 
ooo cu. ft. 

In eastern Kansas, 336 wells were drilled. 
Among these 111 were oil wells, accounting 
for a daily initial potential production of 
16,199 bbl. The new gas wells numbered 
52 and added 253,725,000 cu. ft. per day 
to the gas potential production of the state. 
The remaining tests, 173 in number, were 
dry. . 


Manuscript received at the office of the 
Institute March 15, 1943. 
* University of Wichita, Wichita, Kansas. 


It is interesting and perhaps significant 
that about half (630) of the wells drilled 
in western Kansas were drilled by the 
independent operators. Among the large 
companies, the Cities Service Oil Co. drilled 
163 wells; the Stanolind Oil and Gas Co., 
52; the Skelly Oil Co., 39; the Continental 
Oil Co., 48; and the Shell Petroleum 
Co., 21 wells. In eastern Kansas the 
independent operators drilled 297 out of the 
total of 336 wells. Among the major oil 
companies the Cities Service Oil Co. drilled 
19; the Phillips Petroleum Co. 7; and the 
Sinclair-Prairie Oil Co., 6 wells. 

The figures based on relative percentages 
of dry holes to successful oil or gas wells 
are revealing. In western Kansas almost 
one half of all wells drilled by the in- 
dependent operators were dry holes. The 
major oil companies drilled approximately 
547 wells in western Kansas, of which 
379 were successful in finding either oil or 
gas. It thus appears that the major com- 
panies fared better than the independents. 
In eastern Kansas the major companies 


drilled 39 wells, of which 29 were successful - 


in finding commercial quantities of oil or 
of gas. 

No less than 329 wildcat test holes were 
put down in western Kansas and tos in 
eastern Kansas, or 434 in all, during 1942. 


Considerably more than half of these were _ 


drilled by independent operators; 223 in 
western and 99 in eastern Kansas. An 
exploratory hole 144 mile or more from 
production is regarded as a wildcat well 
in Kansas. On a percentage basis, about 80 
per cent of wildcat wells were failures. In 
western Kansas only 20 per cent found 
either oil or gas. The failures were about 
equally distributed among the major 
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TABLE 1.—Producing Oil and Gas Fields in Kansas in 1942 


ts Production | . Producing Horizon 
z 2 
‘ ; Disc Sw 5 
3 County, Field and Location etiod os fe To Fa Character 
2 In 1942 | Cumulative a: Name Top, Be 4 
a Ba Ft. Am 
Or Freips 
Barrets | Barre ‘| 
Barber Count ee 
1 Bear Cries 30-31-15W. .| Dec. 1942 40 None None 1) Douglas 4,235 5| Sandstone 
: 1| Viola 4,435 5| Limest 
2 Lake City, 7-31-13W ....| July 1937 160 24,338 79,584 { 1| Simpson | 4,530 11 Bandatorte 
| 1| Arbuckl 4,60 4 i 
| 3 M ediine Lodge, 15-33- % rbuckle 7 Dolomite 
Ree ce AG Wis acts cycles sien Tes ar. 1937 80 None 45,703 2| Misener 4,845 2| Limest 
: 4 Skinner, 21-31-14W..... Sept. 1941 40 None None 1| Viola 4,531 5 Lisatone 
5 Sun City, 35-30-15W....| Dec. 1941 80 37,970 37,970 2|Lans. K.C. | 4,344; 11] Limestone 
13. 1| Elgin 3,313 10| Sandstone 
6|° Whelan, 32-13-11W..... Aug. 1934 700 | 198,281 700,688] { 441 Get ecole 
Barton County 
. aye 1| Oread 2,925 4/ Limestone 
7 anyerarth, 20 16-13W...| Dec. 1936 5,000 514,027| 2,622,220 { 62| Arbuckle 3/390 BliDolonnre 
8 Ainsworth W., 5-17-13W | Aug. 1941 40 8,711 12,551 1| Arbuckle 3,358 3] Dolomite 
9 Albert, 30-18-15W...... Jan. 1935 1,600 137,422 797,955 16| Reagan 3,601 5| Sandstone 
6] Oread 2,900 6} Limestone 
10 Beaver, 16-16-12W...... Dec. 1934 1,200 317,067} 1,300,660) < 25) Arbuckle 3,348 3| Dolomite 
1} Reagan 3,335 6| Sandstone 
11 Beaver N., 4-16-12W....| Oct. 1937 160 25,982 234,940 3| Arbuckle 3,316 10] Dolomite 
12 Beaver NW., 6-16-12W..| Nov. 1942 40 908 908 1| Lans. K. C. |3,066| 20] Limestone 
13 Breford SW., 23-17-11W .| Apr. 1942 40 3,280 3,280 1| Arbuckle 3,311 9| Dolomite 
14 Bird, 33-18-15W........ Mar. 1940 40 3,335 9,450 1| Reagan 3,508 2| Sandstone 
32|Lans. K. C. | 3,044} 10) Limestone 
15 Bloomer, 36-17-11W..... Feb. 1936 4,600 | 2,486,669} 11,319,795 1| Sooy 3,310 Conglom. 
189| Arbuckle 3,257| 24) Dolomite 
; 2|Lans. K.C. | 3,016 4) Limestone 
16 Davidson, 4-16-11W..... Mar. 1938 300 74,310 140,810 2| Sooy 3,317 21| Conglom. 
4) Arbuckle 3,314| 26] Dolomite 
17 Eberhardt, 14-19-11W...| June 1935 320 115,175 343,475 1) Lans. K. C. | 3,094 6| Limestone 
7| Arbuckle 3,311] 49] Dolomite 
18 Ellinwood N., 33-19-11 W | July 1937 80 6,100 50,900 1| Arbuckle 3,328] 22) Dolomite 
19 Feist, 29-18-11W........ Mar. 1936 40 2,824 53,680 1) Arbuckle 3,430 3| Dolomite 
20 Feltes, 14-16-12........ Nov. 1939 600 173,355 424,830| 13] Sooy 3,342 2| Conglom. 
1| Arbuckle 3,350 4) Dolomite 
21 Hagan, 20-20-11W...... Dec. 1938 80 38,520 69,580 4| Arbuckle 3,323 7| Dolomite 
22 Hammer, 35-19-12W . ae 1940 40 930 8,980 1) Arbuckle 3,348 22) Dolomite 
23 Harrison, 18-20-13W.. Dec. 1942 40 None None 1| Arbuckle 3,498 5| Dolomite 
24 Harzman, 33-16-11W....| Oct. 1939 400 10] Lans. K.C. | 3,124 8| Lime 
25 Heiser, 16-19-14W...... _| Aug. 1935 40 2,890 25,390 1| Lans. K. C. | 3,228) 25) Limestone 
26 Hiss, 31-20-13W........ Feb. 1936 200 48,810 337,910 5| Lans. K. C. |3,270} 20] Limestone 
27 Hoisington, 21-17-13W. .| Jan. 1938 160 28,910 112,010 1) Lans. K.C. | 3,222 5| Limestone 
2) Arbuckle 3,440 12} Dolomite 
28 Kowalsky, 32-20-11. .... Dee. 1941 40 2,234 2,234 1| Arbuckle 3,378 8] Dolomite 
29 Kraft-Prusa, 10-17-11W.| Mar. 1937 7,000 | 3,867,000} 5,544,660) 127) Arbuckle 3,281 8} Dolomite 
2| Reagan 3,310 5| Sandstone 
30 Krier, 30-16-11W....... Oct. 1939 1,000 295,640 548,040 2| Topeka 2,845 Limestone 
: 6| Shawnee 2,885 Limestone 
7|Lans. K.C. | 3,030 Limestone 
11| Sooy 3,327 Conglom. 
2} Arbuckle 85300). Dolomite 
31 Lanterman, 15-19-11W. .| Jan. 1935 400 111,540 426,940 7| Lans. K.C. | 3,109 6| Limestone 
4| Arbuckle 3,232 3] Dolomite 
32 Merten, 10-19-15W..... June 1942 160 7,260 7,260 4| Reagan 3,551 6| Sandstone 
i 33 Odin, 10-17-12W........ May 1938 80 3,590 18,030 1| Arbuckle 3,340 2] Dolomite 
me 3A Pawnee Rock E., 17-20-15) Nov. 1941 80 7,440 9,060 1) Arbuckle 3,814 5| Dolomite 
[ 35 Pospishel, 20-17-15. . .| June 1939 80 85 15,585 1| Arbuckle 3,548 9) Dolomite 
ial 36 Mue-Tam, 35-20-11W.. .| June 1942 40 4,800 4,800 flee ee s Dolate 
37 Rick, 1-19-11W......... Meas 1936 400 89,490 345,960 { ieee ay as 3°355| 2 Dolomite, 
12|Lans. K.C. | 2,955] 95] Limest 
38] Silica, 12-20-11W....... Oct. 1931 | 32,000 | 8,167,000] 44,914,900 {783 pare ae al apediree 
- 39 Straub, 36-18-11W...... July 1934 40 4,471 8,710 1] Lans. K. C. | 3,122} 10) Limestone 
| 40 ore. ee 
had Rag Bronson /1,900) 35 Limestone 
| 2 
 41| ~~ Augusta N., 28-27-4E....| Jan. 1914 1,280 | 116,280] 13,559,632} 65 {ine be Tyee actors 
Arbuckle | 2,410 5| Dolomite 
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TABLE 1.—(Continued) 
a 
Production 2 Producing Horizon 
I] o 
5 : bo 
§ | County, Field and Location ee Area, ae Character 
ate Acres . | £5 
Az In 1942 | Cumulative gs Name 
E Bé 
| eee (ES re ee Ce ee 
re 10 —_ 
: t 
42 Augusta §., 21-28-4E....| Jan. 1916 9,000 | 285,480} 34,092,080] 144 \re by Sandstone 
uckle 5| Dolomite 
43 Bausinger, 24-27-3E....| July 1929 200 5,400 4| Wilcox 29| Sandstone 
44 Benton, 10-26-3E....... Jan, 1925 80 3,960 2|Chat 5| Chert 
45 Blankenship, 2-26-8E....| Jan. 1921 1,200 78,120 87| Bartlesville 50| Sandstone 
46 Brandt, 15-28-7E....... June 1936 800 | 161,280} 807,226) 43 pre 8 ae 
47|  DeMoss, 5-28-7E....... Oct. 1924 500 | 100,000 21) } Burgess F 102. aml 
43 | pon Deuglaal EWE. ks Jan. 1916 | 2,500| 73,080 ais = oo a 
49 Dunns Mill, 32-29-4E. . .| June 1942 40 1,123 1,123 1| Arbuckle 6| Dolomite 
50 Kckels, 7-27-7E......... Aug. 1940 120 6,874 25,554 3 Lans. K.C tee 
51| — Elbing, 8-23-4E......... Aug. 1918 | 1,800} 302,040 74 {ae 0 
Admire 10) Sandstone 
Lans. K. C 20| Limestone 
52 El Dorado, 29-25-5E. ...| Jan. 1917 25,000 | 2,528,810) 182,427,990) 1,562 aes 7 ae 
jimpson andstone 
Arbuckle 5} Dolomite 
53 Ferrell, 28-28-8E........ Mar. 1939 180 57,543 140,793 8} Mis. Lime 42| Limestone 
54 Fox Bush, 25-28-5E..... Jan. 1917 5,000 112,320: 121) Bartlesville 40) Sandstone 
55 Garden, 32-26-6E....... Mar. 1928 1,600 57,240 31 Bartlesville 10 Sandstone 
56 Gelwich, 6-27-4E........ Apr. 1930 100 19,080 3| Viola | 2| Limestone 
57 Haverhill, (15-84)-27-5E.| Apr. 1927 800 148,680} 3,476,680) 67 Bartlesville 50| Sandstone 
58 Keighley, (14-33)-27-7E.| Jan, 1925 1,800 63,000 . abn a — 
unton imes 
Viola 3| Limestone 
59 Kramer-Stern, 4-28-6E. .| Jan. 1928 1,100 115,920 37 i, 2 Peep 
uckle olomite 
Chat 50| Chert 
60 Leon, 19-27-6E......... Oct. 1926 500 23,040 20 Viola Lantetone 
61 McCullough, 1-28-6E....| Feb. 1926 400 27,940 421,829 8 a 6 —— 
A ronson 5| Limestone 
62 Potwin, 36-24-3E....... Jan, 1921 4,000 234,000 91 Mis. Lime 95| Limestone 
63| Shaffer, 4-27-68........ June 1926 | 1,000 | 93,960 ofp] Miele PE pesat 
64 Seward, 14-27-7E....... 600 12,240 971,800 14 artlesville 50| Sandstone 
65|  Smock-Sluss, 19-26-6E...]Mar. 1918 | 1,500 | — 59,760 43 | 30| Sandstone 
66 Snowden-McSweeney, Pihant 
2O-BE. «cere cs cies eibce'< 1930 160 2,880 1) Mis. Lime 12| Limestone 
67 Steinhoff, 21-29-6E...... Jan, 1926 160 4,320 3} Chat 5| Chert 
68 Vandenburg, 35-27-6E...| Dec. 1942 40 None None 1) Bronson 5| Limestone 
69 Weaver, 1-28-5E........ Jan, 1929 400 4,680 5 pee Sandstone 
Bi ans. City 5| Lime 
70 Pe Sara 27-26-7E........ 1919 900 | 70,920 31 { Gant Shep 
rk County : 
71 C Pig pies 17-32-21W....| Oct. 1936 160 10,755 135,455 2| Viola 4| Limestone 
0, ‘ounty 
72 Yan Noy, (1-14)-23-14E, Peru 12| S: to 
Coutes tee HE 700 | 24,480 35 { Chat é| chet 
‘owley County 
73 Baird, 16-34-3E......... 160 3,240 2) Bartlesville Sandstone 
74 Baird E., 15-34-8E July 1940 40 2,411 7,361 1 ge osreb 15) Sandstone 
. it: er 20] Sandstone 
75| Biddle, 12-82-4B........ 600 | 38,160 22) ay pee 
76 Brown, 13-31-7E........ Sept. 1922 40 2,466 205,366 1 
77 Burden, 22-31-6E....... Jan. 1926 1,200 49,300 32 preter: 35) Sandstone 
ton Sandstone 
mh] Gems -Joaiee | | ie) somo ee Se 
e, 6-31-4E......... an. ; artlesville 14 
80| Clover, 17-31-78........ Sept. 1940 40 1,422 5,772| 1 ae 
81 Couch, 13-30-5E........ May 1937 400 190,943 388,443} 19) Burbank 5| Sandstone 
82 Countryman, 4-33-7E 600 7,560 4| Layton 12] Sandstone 
83 Darien, 33-30-4E........ June 1939 200 55,792 170,278 6| Arbuckle 1| Dolomite 
84 David, 35-30-4E........ July 1935 900 88,400 652,055} 24) Bartlesville 40] Sandstone 
85]  DavidS., 11-31-48, 2-31-4) Jan. 1934 200 | 10,212} 102,062 { Fi pera bea aS enciiges 
86 Deichman, 24-31-4E..... Dee. 1941 40 28,489 28,489 1) Bartlesville 1) Sandstone 
87 Dexter, 24-33-6E........| Jan. 1903 1,200 3,960 1| Mis. Lime 5| Limestone 
88 Dunbar, 29-30-5E....... Sept. 1938 40 732 7,552 1| Bronson 36| Limestone 
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TABLE 1.—(Continued) 


id Production s Producing Horizon 
3 3 
: : Discover: Area, al z 
3 County, Field and Location wee y pee ae To @ | Character 
= In 1942 | Cumulative] 33 Name Top, z>| 
& gE Fi. | ae 
= a B 
89 Eastman, 31-30-6E...... Jan. 1924 1,200 55,880| 2,435,004} 33] Bartlesville | 2,770) 100) Sandst 
90 Falls City, 17-35-7E..... Jan. 1916 600 14,276] 1,197,352 8| Stalnaker 2,000) 12 Sanden 
91 Ferguson W., 21-30-8E. .| Oct. 1934 200 12,240 10| Bronson 2,181 5| Limestone 
92 Frog Hollow, 20-32-5E.. .| Jan. 1937 900 374,706] 1,071,762] 44] Bartlesville | 3,089 8} Sandstone 
93 Frog Hollow E., 15-31-5E | Apr. 1941 120 26,745 32,285 4| Bartlesville | 3,060 8| Sandstone 
94 Geuda Springs, 8-34-3E..} May 1936 600 96,617 316,567|  12| Bartlesville Sandstone 
| ; 1)}Chat 3,320 7| Chert 
95 Gibson, 29-34-3E....... Feb. 1941 200 47,459 62,789 6 aah Wes 3,360|  14| Sandstone 
| id ayton 2,550) = 15 
: 96] Graham, 9-33-38....... June 1924 800 23,040| 2,514,380 9 { Gayot ale peal ee ya aits 
. 97 Grand Summit, 10-31-8E | July 21, 1926 600 21,240 13| Bronson 1,913} 19] Limestone 
98 Hanna, 4-30-8E........ Dec. 1936 80 2,160 7,350 2 
2R. Bronson 2,694 9| Lime 
99 Henderson, 26-32-3E-| Apr. 1942 80 5,316 5,316 it Arbuckle 3,410 alipelomite 
. alnaker 400 
100 Hittle, 21-31-4E........ Jan. 1926 2,400 819,000} 4,018,300 73 Ashackle 3/280 g| Dolomite 
101 Hower, 32-33-3E........ Dec. 1935 80 8,079 25,553 2 
102 Mahannah, 6-30-8E..... 1918 80 7,560 44,480 2| Burgess 2,730 9| Conglom. 
103 Murphy, 8-35-38E....... Jan. 1933 600 26,640 12| Chat 3,300 5] Chert 
104 Olsen, 1-35-7E.......... Apr. 1921 300 3,960 4| Ft. Scott 2,400 4| Limestone 
105 Rahn, 13-34-5E......... Oct. 1939 40 18,257 34,487 2| Bartlesville | 2,915] 30) Sandstone 
106 Rainbow Bend, 20-33-3E | Dec. 1923 2,000 285,618] 13,614,164; 115) Burgess 3,200| 50) Sandstone 
107 Reidy, 31-31-8E........ 160 1,800 3| Bronson 1,950} 10] Limestone 
108 Rock, 15-30-4E......... Jan. 1923 500 50,760|  1,567,560| 27| Bartlesville | 2,760) 45] Sandstone 
109 Rock W., 16-30-4E...... Oct. 1937 200 101,255 511,934|  12| Bartlesville 2,784) 18] Sandstone 
110 Rock N., 3-30-4B....... Sept. 1937 200 11,114 76,137 5| Bartlesville | 2,807) 21) Sandstone 
111 Smith, 10-31-3E........ Jan. 1917 600 4,320 8 parilerue es 19 Pave 
uayton 300 12| Sandstone 
112| State, 15-32-4E......... Jan. 1926 | 1,500] 46,800 25 ie ‘tie |8'200| "5| Dolomite 
113 Trees, 19-30-4E....... ..| Jan. 1934 300 30,600 10| Bartlesville | 2,975] 25) Sandstone 
114 Turner, 30-32-6E....... June 1937 240 18,827 185,825 §| Layton 2,332| 15] Sandstone 
115 Udall, 28-30-3E......... 40 2,542 53,002 1 
1| Stalnaker . 
116|  Wethered, 28-31-3E.....| July 1935 | 1,000] 141,346] 2,198,746] 5 Lens Ce eer es 
25| Arbuckle 3,400 5| Dolomite 
: Admire 600} 10} Sandstone 
Peacock 1,400) 15] Sandstone 
117 Winfield, 36-82-4E...... Nov. 1914 5,000 74,880 60| < Layton — 2,300] 20) Sandstone 
Bartlesville |3,050} 12) Sandstone 
Arbuckle 3,300 5| Dolomite 
Elk County 
118 IBatesmbtiny icra: <iciesles July 1941 40 None None 1| Bronson 1,096 2 eae 
119} Bush-Denton, 3-30-9E. . .| 1921 900 | 34,560 eens ile ae 
120 Collyer, 25-30-10E...... Mar. 1924 300 16,560 8| Ft. Scott 1,518} 10) Limestone 
Sg 121 Dory, 19-30-9E,........ July 1921 120 3,600 A ee Lime ae 32 Tesiesrone 
i 122| Dunkelberger, 27-29-10E | Sept. 1920 600 | 40,680 eae lara teao) tametone 
~ 493} ‘Ferguson E., 23-30-8E. ..| 1921 100 2,100 ag en bond bas Tiistestone 
: ee Ha af bane Ole 
Key, 26-31-10E..<..:.5- 1928 250 +. Scott | 1,6 imestone 
a4 oh) Fi MP vireced 2 ee 
2 Mills, 23-80-10E.......- Apr. 1927 160 2,880 is. Lime 4035 0| Limestone 
I 8 2 % 1 Encill. 1,150} 12] Sandstone 
i 126 Moline, 3-91-10B 53. Dec. 1927 5,000 12,240 6 Mis. Lm. {1,980 18] Limestone 
V" 127 Oliver, 35-31-10E....... Apr. 1926 120 1,440 2] Ft. Scott 1,686 14| Limestone 
i 440 8 Sateen 2,045]  10| Limest 
fi , 12-29-8B.......« Mar. 1923 360 19, ronson imestone 
ee tortor 12-00 3| Arbuckle a |§| Dolomite 
129 Rettig, 19-31-10E....... Jan. 1926 40 ronson ’ imestone 
7 130 Sellars, T1310 cee nee July 1937 80 15,721] 2] Mis. Lime | 2,300] —22/ Limestone 
» 131 Severy, 16-28-11E....... Mar. 1922 2,000 42,480 i! een a if Leanesfone 
i imeston 
——-332| Walker, 5-31-10B....... July 1927 120 2,300 AER eo Gast 16| Limeatione 
| : i andstone 
La 133 Webb, 28-31-10H........ Oct. 1924 3,600 101,680 9214 Ft. Scott 1'650 Limestone, 
Arbuckle | 2,286 Dolomite 
134 Gee ae 25-28-8E. .| Aug. 1941 80 3,880 8,444 2} Arbuckle 2,918 4! Dolomite 
. t 7 . 
135 aie. hutts, 16-11-17W | Oct. 1985 12,000 | 5,298,245] 21,242,945) 401 Arbuckle 3,380 2} Dolomite 
136 Bemis §., 2-12-17W.....] Dec. 1938 40 19,806 35,606] 1) Arbuckle 3,592} 11) Dolomite 
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a SS eee 
Production Es Producing Horizon 
5 it oe Neale eg ; 
, ield ati Discovery | Area, Ee g 1 
g County, Field and Location Date Meree ¥ g To | 8 Character 
a In 1942 | Cumulative] “33 Name oe a 
t. (ag 
5 se £e 
3} Topeka 3,030 Limestone 
137 Blue Hill, 14-12-16W....| Aug. 1937 700 172,970 547,420 1 14| Lans. K. C 3,072| 33) Limestone 
1| Wilcox 3,391 1| Sandstone 
138| Burnett, 1-11-18W...... Sept. 1937 | 5,000 | 3,982,230] 9,428,230 t oot peal Cet h ee poms 
139 Catherine, 3-13-17W.. ..| June 1936 160 7,350 131,050 2 : 3,262} 88) Limestone 
140 Ellis, 31-12-20W........ Dec. 1942 40 None one 1| Arbuckle 3,832 7| Dolomite 
141 Emmeram, 4-13-16W....| June 1937 160 40,739 105,305 4|Lans. K. C. | 3,260 7| Limestone 
142 Hadley, 20-11-17W...... Aug. 1929 40 one 58,562 2| Lans. K. C. 3,428]  12| Limestone 
143 Haller, 10-11-18W....... July 1936 40 1,750 15,610 1| Topeka 3,036 9| Limestone 
144 Herzog, 30-13-16W...... June 1940 120 47,280 95,420 3| Arbuckle 3,450 8| Dolomite 
145 High Spot, 28-12-16..... Feb. 1941 40 2,216 4,910 1| Arbuckle 3,620 6} Limestone 
146 Koblitz, 23-12-18W..... Feb. 1937 800 84,533 217,240 8} Arbuckle 3,694 4| Dolomite 
147 Kraus, 22-14-9W........ July 1936 100 5,015 63,915 2| Sooy 3,735 5| Conglom. 
148 Kraus N.W., 17-14-19W .| Oct. 1942 40 one one 1| Gorham 3,798 4| Sandstone 
149| °* Marshall, 36-11-18W....| Nov. 1936 1,000 246,490 900,240} 24) Arbuckle 3,638 12} Dolomite 
150 Penny Wahn,13-15-20W .| Sept. 1936 40 7,115 41,215 1| Sooy 3,653 3} Conglom. 
151 Richards, 5-11-18W..... Jan. 1938 120 13,085 94,235 2| Lans. K. C 3,332| 41] Limestone 
152| Ruder, 17-15-18W....... Aug. 1935 700 | 52,110] 745,060) { 15 LE Oe ee 
153 Solomon, 28-11-19W June 1936 160 22,562 101,362 3| Arbuckle 3629 3} Dolomite 
154 Sugar Loat, 17-13-17. ...| Mar. 1941 80 14,950 25,275 2) Arbuckle 3,645 9} Dolomite 
155 Sugar Loaf SE., 
28-13-17W.........25 Sept. 1941 40 8,570 11,505 1 — - a 3,312 8 i 
Lye 4) Lans. K.C. | 3,298 5| Limestone 
156 Toulon, 3-14-17W.......| Dec. 1935 200 22,687 196,587 { aiAebnckls 3.512| 48] Dolomite 
157 Ubert, 12-13-18W...... Nov. 1936 160 22,067 177,117 5) Arbuckle 3,707 Dolomite 
158| Walters, 2-12-18W...... May 1936 | 1,400 | 528,860| 1,927,410 { ae ee ee 
Ellsworth County ¥ 
47. 8} Lans. K.C. [3,140] 12| Limestone 
159 Breford, 7-17-10W...... Sept. 1932 1,200 280,030) 1,539,980 { 20| Arbuckle 3'368| 27| Dolomite 
160 Heiken, 25-17-10........ Oct. 1930 320 31,370 2) Arbuckle 3,269 2| Dolomite 
161 Heiken N., 24-17-10W...| Feb. 1942 40 None None 1) Arbuckle 3,216 2} Dolomite 
: es 30} Lans. K.C. | 3,060} 140) Limestone 
See ae eesow [neciaee | ace | aaa] Szshazlt se arbute ” | $300) 3] Dalam 
rg, 22-16- ..| June H ,887, 494, a i 
164 Stoltenberg SW., ee rbuckle 333 14] Dolomite 
20-16-10W........... uly 1940 320 14,590 30,060 2) Arbuckle 3,349 7| Dolomit 
165 Wilkins, 13-17-10W...... Apr. 1934 3,600 801,593} 2,268,900} 63) Arbuckle 3,260; 20 Dolomite 
166 * hag oe ek eile July 1942 120 B 19,985 3) Arbuckle 3,220 9} Dolomite 
‘inney County 
167 unn, 27-21-34W....... June 1938 800 30,650 145,605 2| Mis. Lime 4,654 10| Lim stone 
168 gy oar h,7-8-23 W NY 1941 
6 ettysburgh,7-8- ....| Sept. 19: 40 7,898 8,915 1| Lans. K.C. |3,725) 80) Li 
169 Morel, 15-9-21W........ Apr. 1988 2,400 292,370 518,670 15| Arbuckle 3,718 Dolomite 
170 Penokee, 11-8-24W...... ov. 1940 40 16,560 28,810 1\ Lans. K. C. | 3,750 6] Limestone 
a7 | Meo Pixies, 6-22-108.,| Jan. 1 
tyeo-Pixlee, 6-22-10K..| Jan, 1928 1,000 110,060 2 i 
172 Beaumont, 2527-88 ae we 182°000 fe Bartlesville | 2,327) 50! Sandstone 
ckwell, 16-24-13E....| Jan. 1923 1,000 2,880 3) Mis. Li i 
174 | Brinogr, 82-26-1380...) 500 | 5,760 F hegecnrveiteet bans Pa Te be 
rowning, 8-22-10EK..... an. 1924 3,800 146,520 91] Bartlesville | 2,314) 76 
me potata PEELE Retake Jan. 1924 Hee yar 102} Bartlesville | 2,000} 100 cee 
risty, LOB sine’: ole 4 ‘ i 
ate Delain Souder, tes 4) Bartlesville | 1,500} 75] Sandstone 
WOISTON Se yeas fete an, 1924 4,500 315,360 125] Bartlesville | 2,150 
179| Dunaway, 493-198. | 1000 | “51'120 48| Mis Lame” |1'800| iol Pancctone 
re ae sath es cn ne qth 11) Mis. Lime 2,000} 10] Limestone 
ankhouser, 32-21-12E. .| Jan. 500 56,160 63 i 
182) Galfney, OHALIE | Aug. 1926 Boo | tore 2seas4) Se ee 
milton, 26-23-11E....| Jan. 1929 3,000 127,800 89] Bartlesville | 1,765) 72] Sandstone 
184 Hinchman, 17-24-13E. . . 200 080 11| Mis. Li , 
185| Keller, 2.26138... Apr. 1941) 250 el MEOW ihr echareateyd Racin ieee oc 
amont, 5-22-12K....... an. 600 111,600 109) Bartlesville | 1,650 
187 Madison, 1-22-11E...... Jan. 1921 3,000 154,440 103} Bartlesville | 1,800 be Gands\aes 
188 Polhamus, 27-24-9E..... Jan. 1922 1,400 27,360 44) Bartlesville | 2,170) 48] Sandstone 
189 Quincy, 18-25-14E...... Jan. 1926 3,600 151,920 107| Bartlesville | 1,420) 52) Sandstone 
190 Reece, 21-26-9E........ 1,500 47,520 28] Mis. Lime 2,100} 12) Limestone 
191 Sallyards, 17-25-9B...... Jan. 1921 8,000 | 120,240 133| Bartlesville | 2'350| 150] Sandstone 
192| Scott, 19-23-98... Jan. 1925 | 2,500 | 97,920 71| Bartlesville | 2,525] — 75| Sandstone 
193 Seeley-Wick, 22-22-11K, .| Jan. 1922 7,000 324,000 329| Bartlesville | 1,930} 45] Sandstone 
194 Smith-Jobe, 10-24-13E, ..| Sept. 1938 40 700 1} Mis. Lime 1,662 3| Limestone 
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z Production a Producing Horizon 
g County, Field and Location Discovery Area S =] 
z : Date ares = & T 3 Character 
x . 8 
E In 1942 | Cumulative 43 Name Top, 4 
3 ea Ft. Ae 
195 Teeter 36-22-00, ee Jan. 1922 4,000 | 248,760 
eichgraber, 2-25-8H.... ; i 194] Bartlesvill 
1 900 30° sville | 2,400} 150)5 
97| Thrall, 28-23-10E....... 1921 7,000 | 279,360 ah ected eolieea Sandstone 
wy rtlesville 190) 166) § 
198 Virgil, 13-24-12E........| Jan. 1916 4,800 99,360 100 \Barees reel a Sastone 
i ’ urgess 1,700) 10} Conglom. 
199| Virgil N., 3-23-13E...... 3,000 | 416,160 Barilesville |1'580| 52] Sandstone 
200}. Wiggins, 7-24-115.......| Jan. 1995 278| Nfs. Lime" | 1700) 12| Limestone 
201 Wilerson, 035-08.0.0..| a — 45| Bartlcsville.°|1°860| 15| Sendetone 
4 sand eat aoe ry 13 Bartlesville |2°300| 48] Sandstone 
203 Halstead, 36-22-2W 
CEES Apr. 1929 1,200 | 296,285} 1,388,135] 20] Chat 3,005} 30) Chert 
Tans. K. C. |2'499| 21| Lime 
io = = “ab - 12, Limestone 
ollow-Nikkel, 30-22-3W | Dec. 1931 1,500 | 351,043) 19,135,850) 86 Caen i edad nae 
Binion’ 21a 500! = ld andet one 
205 Sperling, 23-22-2W Jan. 193 Bacon oe, 
a” sae ee n. 5 500 50,646 391,300 8 { uals 3,279| 66] Limestone 
ce 
206 _ Patterson, 23-22-38W...| Aug. 1941 120 32,14 ov pa pipet 
Kingman County 468 40,270) 3 Patterson 4,748) 4) Sandstone 
207 i -27- 
Cunningham, 30-27 10W | Jan. 1931 1,400 | 726,692| 3,445,305) { 78| Lans. K.C. | 3,300 44| Limest 
Marien County 7| Viola 3'925| 33/ Limestone 
208 Covert-Sellers, 1-21-4E. .| Sept. 1920 2,400 41,7 ae 
209 Florence, 20-21-5E. ...... Dec. 1929 | 3,000 32°400 tel Vicks Se Cag pee 
210| —‘Hillsboro,.12-19-2E...... Oct. 1927 "300 oo aoa 2,300] 10] Limestone 
211 Lost Springs, 22-17-4E. . | Sept. 1926 2,400 A eats ar led 2,800 2 Vinmes one 
212 Lost Springs B 35-17-4E | Feb. 1942 "40 oats Blane ote be 2,365] 16 Cher 
Mere ae Clie Sept. 1929 | 3,000 34,200 16 Vide 3339 "t it nn 
214 Bitikoter 1D0AAW oscer May 1940 80 i2,710 21,070/ 2 Ch ee 
ornholdt, 30-20-5W ....| Aug. : : e 2, 
3ie| Centon Ni, 28-18-1W..| July FN Nee SL tI ay tte aa ot 3292] 43] Chert 
‘ f ‘hat 2,803 
a Chindberg, 18-19-2W... .| Jan. 1929 700 72,375] 1,380,685 { 5| Lans. K.C. | 2,368 18 Tonosttng 
A Crowther, 26-17-1W.....| Aug. 1942 250 4,250 4,250| © 75| Chat soval ial Chere 
a Ais ais oe oe May 1934 2,800 | 938,022] 6,943,050| { 4° ere 3,323] 3 Redstone 
enne, 21-17-1W....... E eee a 
zn] Hew 27, |Nor. sao | 460] angio! spas Chat) Ache 
222 Lindsborg, 8-17-3W..... Jan. 1938 207,468 ‘973,100 { 33) Viola 3359 24 aes 
223| — LindsborgiSW.,25-17-4W | Nov. 1942 320 630 e30|! Sve stayol 21 Sandstone 
i 21| Limestone 
224} McPherson, 29-18-2W... oy es 
' Sept. 1926 | 2,000 48,790] 973,525] 25 } cba 2967 ii Choe 
nets 
. a i y : 
225 Ritz-Canton, 1-20-2W...| July 1929 | 13,000 | 1,151,852] 36,057,425] 236 a eee ee Cheri 
: ‘iola 412 2| Limestone 
Do ae Roxbury,AS-17-1W. 0... Nov. 1938 00 ieecdk per oe 
927| Roxbury S., 30-17-1W. . | Oct. 1942 ya sta Pe eaolee aliChat 234] | Chert 
; i 2 Chat 2,658 7| Chert 
ha ; 15] Ch 
228 Voshell, 9-21-3W......-. Aug. 1929 3,500 | 532,739] 24,065,007; 97/4 wicla 3,301; 3 Limestone 
ey Hear pau 3} Sandstone 
Pec rbuckle 3 10] Dolomite 
22 ich, 7-18- 
9 Note 18-25W......- Oct. 1929 2,000 | 153,994}  509,650| 12) Mis. Lime | 4,428} —2| Limestone 
230 Hewitt, 11-4-21W....... 
: pawt i a 2 July 1941 40 7,261 10,968} 1) Lans. K.C. |3,404} 3] Limestone 
awnee Rock, 13-20-16W.... Sept. 19. 
a a ieW. aa ie sagt 325,434 636,596} 26) Arbuckle 3,825} 16] Dolomit 
ie Pai County z 6,120 6,120 2| Arbuckle 4,066 8 Dotimtiee 
ow Creek, 25-5-18W...| May 1989 
Sn adem Dayton, 36-2-10W : «.2-+ sa base iol eager ea ens te iy at er ton 
$35 | Ray, 32-0-20W.....6-++ ‘Aug. 1940 | 27400 | 749,025] 944,225] 8 learn | Deena. 
iy a ae uckle 3,575 5| Dolomite 
Es Prt County anes ake amotte 3,540} 18] Sandstone 
Pea yeoce RAW Boncoee ec. 1939 160 22,342 62,460} 41 Viol 
Bests ‘ . ; iola 4,267] 16} Limestone 
0 None None 1| Arbuckle 4,271 4| Dolomite 
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TABLE 1.—(Continued) 


Production 2 Producing Horizon 
i~] o 
z=) . : : Ee 
E County, Field and Location git rye #: 
Z In 1942 | Cumulative ris Name 
o Ss ~ 
a ner MUNN Ss igs GA 
Aug. 1937 | 1,200 87,217|  221,785| § 18) Simpson 
238 Tuka,; 11-27-13W........} Aug. 5 ’ , 1| Arbuckle 
Reno County 
239 Abbyville, 24-24-8W..... Jan. 1927 1,200 48,757 457,385) 9 on K. C, 
240 Buhler, 25-22-5W....... Apr. 1938 500 29,481) 394,440!) 9) Simeon 
241|  Burrton, 23-23-4W...... Feb. 1931 | 5,000 | 2,087,503] 35,180,610] 382) Chat 
242| Hilger, 16-26-4W........| Mar. 1934 600 | 335,631} 2,373,190]  32| Viola 
243 Lerado, 11-26-9W....... Dec. 1935 1,800 | 140,440] 2,488,910} —1| Lans. K. C 
244 Morton, 17-24-8W...... Feb. 1942 40 5,205 5,205 1| Lans. K. C 
244a| Peace Creek, 21-23-10W.| July 1941 | 5,000 | 891,379] 964,595 { 130 lone 
245 Yoder, 34-24-5W........| Oct. 1935 500 4,825 77,295| 5) Chat 
. | Rice County 4 
246| Bowman, 21-19-10W.....| July 1936 160 | 56,143] 77,934) { 9) Kans. eC 
247 Brandenstein, 10-19-10W | Nov. 1933 160 15,772 390,023 2! Lans. K. 
248 Bredfeldt W., 12-18-10W .| Dec. 1939 80 6,485 30,810 = Arbuckle 
249 Chase, 32-19-9W........ Mar. 1931 7,500 | 3,744,629] 26,157,370 { 368 rere 
250 Doran, 13-19-10W...... Sept. 1936 250 38,636 173,150 6| Arbuckle 
251 Edwards, 3-18-8W...... Jan. 1936 2,600 | 1,013,087} 3,973,685 91 Arbuckle 
im) n 
252 Geneseo, 25-18-8W...... May 1934 5,600 | 2,763,300] 9,791,500 { 193 Gee 
253 Guldner, 16-18-9W...... July 1935 160 7,306 254,995 2 2 
254|  Haferman, 6-19-9W.....|June 1936 | 800} 76,332] 577,220 1 oe 
255 Heinz, 8-18-10W........ July 1938 80 11,958 51,510} | Atbuckle 
256 Karber, 7-19-10W....... Oct. 1940 120 19,745 47,175| 4) Arbuckle 
257 Keesling, 10-20-9W...... Apr. 1935 1,200 735,264] 3,748,680} 65) Arbuckle 
258 Lyons, 14-20-8W........ Nov. 1939 40 678 10,915 i Simpson 
whee 
259 Orth, 27-18-10W........ July 1932 1,000 | 119,870] 890,832 1 R Lans. K 
260 Pioneer, 25-19-10W..... July 1942 40 3,450 3,450 1) Arbuckle 
261 Ploog, 33-18-9W........ June 1930 300 71,675| 1,313,045] 10! Arbuckle 
262 Ponce, 28-21-7W........ Apr. 1936 40 3,608 32,945} —_1| Sooy 
263| Raymond, 21-20-10W...|June 1929 | 1,200]  746,877| 7,002,780 { Pp cmt ah 
264 Rickard, 22-18-9W...... Oct. 1935 160 19,885 85,645) 4] Arbuckle 
265 Smyers, 36-19-6W....... Feb, 1942 1,000 | 133,072} 133,072] + 22| Chat 
266 Welch, 2-21-6W......... Apr. 1924 1,500 74,280| 4,368,130] 24] Chat 
267 Welch E., 1-21-6W...... Oct. 1941 40 6,835 6,835] 1] Chat 
268 Welch N., 23-20-6W..... June 1937 160 6,085 51,045} 3] Chat 
269 Wenke, 7-20-10W...... Mar. 1935 400 133,308 415,030} 11) Arbuckle 
270 Wenke W., 18-20-10W...| Oct. 1938 80 17,354 61,920} 2] Arbuckle 
71 Wherry, 11-21-7W...... Sept. 1933 7,200 | 790,035} 8,516,495] 165] Sooy 
Rooks County : 
272 Barry, 11-9-19W..... + | Oct. 1941 40 None None 1} Arbuckle 
273 Baum, 10-10-19W...."... Mar. 1941 40 2,450 2,450; 1 : 
274|  Dopita, 31-8-17W....... April 1984 | 160] 64,100} 221,370] { 3} Kans. KC 
275 Dorr, 20-9-16W......... Aug. 1941 40 3,342 3,342| 1) Lans. 
276 Erway, 2-10-16W....... Aug. 1941 40 7,873 10,590| 1|Lans. K.C 
277 Faubin, 12-6-18W.......| Feb. 1936 80 2,410 44,610} 1) Lans. K. C 
278 Kruse, 3-10-16W........ Jan. 1928 40 1,000 11,900 1) Lans. K. C. 
279 Laton, 11-9-16W........ July 1927 1,200 | 632,274] 1,726,270] 82| Lans. K. C 
280 y SE., 9-6-20W....... Dec. 1941 40 8,364 8,364, 1] Reagan 
281 Webster, 21-8-19W...... Oct. 1930 40 6,122 56,369| 1 Arbuckle 
282 Westhusin, 11-9-17W....| Nov. 1936 400 | 130,132) 524,695) 14] Lans. K. C 
283 Zurich, 26-10-19W...... Sent. 1934 200 10,406] 128,455}  2|Lans. K.C 
Rush County 
284 Otis, 10-18-16W........ July 1934 800 | 351,298] 1,906,695] 22] Lamotte 
285| Winget, 15-16-16W..... Dec. 1936 120 1,571 49,000 { : errs 
Russell County 
286| Atherton, 30-13-14W..... July 1935 1,800 | 183,346] 1,281,410 R Lans. K. C. 
8} Arbuckle 


12 
287 Big Creek, 36-14-15W .. .| July 1935 2,600 | 1,456,952) 3,356,235 40| Gorham 
23 


W. A. VER WIEBE 355 


TABLE 1.—(Continued) 


‘ Production “ Producing Horizon 
a} 3 
County, Field : Discovery Area, a9 = 
3 y, Field and Location Date ie 8 To @ | Character 
2 In 1942 | Cumulative re Name Top, & 
288 Big Creek E., 31-14- : 7| Lans. K. C. |3,180| 15) Limestone 
g k 14-14W .| July 1938 300 98,048 301,095! { 4\ Arbuckle 3,149 4| Dolomite 
289 Boxberger, 36-15-15W. . .| Dec. 1935 160 16,325 154,795 3| Lans. K.C. | 3,147 4| Limestone 
| 290 Bunker Hill, 31-13-12W..| Oct. 1935 200 3,498 73,760 4| Lans. K.C. | 2,965 16| Limestone 
| 291 Donovan, 10-15-15W.... Feb. 1935 200 32,564 82,790 4|Lans. K. C. | 3,193 7| Limestone 
| 292 Driscoll, 30-15-11W..... June 1940 80 8,645 24,095 i oe 3,255 5| Dolomite 
| 298 D -15- ] 1) Lans. K. C. 
ubuque, 34-15-12W....| Oct. 1935 300 51,263 231,140 5| Arbuckle 3,275 3| Dolomite 
| 294 Eichman, 34-15-13W.... May 1935 800 30,230 679,195] 10} Arbuckle 3,316| 10} Dolomite 
: 295 Fairfield, 22-15-13W..... Dec. 1938 40 1,949 10,130 i pee 3,352 5| Dolomite 
296 : 1R. 2| Lans. KC. | 3,112 5| Limestone 
Fairfield N., 16-15-18W. .| Jan. 1939 400 8 Arbuckle i $282 4 Dolomite 
29 : -19- ans. K, C. | 2,950) 12| Limestone 
Vi eoeporie 12S W cae es Nov, 1923 3,600 613,093] 15,629,040} 147 { Gorham 3,211 5| Sandstone 
298 Forest Hill, 29-15-12W. . .| July 1941 250 50,129 58,425 5| Arbuckle 3,320 3} Dolomite 
299 Gideon, 8-15-14W....... June 1930 40 1,995 42,495 1| Sooy 3,266 7| Conglom. 
1| Tarkio 2,525| 25) Limestone 
10| Topeka 2,765) 15} Limestone 
300 Gorham, 5-14-15W...... Oct. 1926 8,000 | 2,700,127} 22,160,675] < 140| Lans. K. C. |3,027} 30) Limestone 
2| Arbuckle 3,289 4] Dolomite 
A a e ae 1 Spagna 
: ans. K. C. 0: 5| Limestone 
301 Greenvale, 4-15-12W....} Apr. 1938 2,000 528,505 905,105 | 99| Arbuckle 3'267|  21| Dolomite 
2) Gorham 3,206 5| Sandstone 
302 Gustason, 14-15-12W....| July 1941 80 11,961} 14,295 2| Arbuckle 3,344 1| Dolomite 
2| Wabaunsee Sandstone 
3| Topeka 2,675 Limestone 
396| Lans. K.C. | 2,985) 15) Limestone 
303 Hall-Gurney, 30-14-13W .| Oct. 1931 20,000 | 4,069,872) 13,586,570)< 24) Gorham 2,965 4| Sandstone 
8} Arbuckle 3,451 3} Dolomite 
12| Lamotte 3,129 1| Sandstone 
3) Pre-Cam. 3,156 25| Granite 
304 Jerry, 4-15-14W........ Dec. 1942 40 None None 1| Lans. K. C. | 2,985} 20} Limestone 
305 Karst, 27-15-14W....... Oct. 1935 160 22,815 221,065 5| Arbuckle 3,315 4| Dolomite 
306 Lewis, 28-14-12W....... Sept. 1940 40 1,535 8,685 1| Wabaunsee | 2,317} 12} Limestone 
| 307 Mahoney, 8-14-12W..... June 1940 120 7,290 31,690 3| Lans. K. C. | 2,977 3| Limestone 
308 Mohl, 18-14-18W......- Oct. 1941 40 3,670 3,670 1| Reagan 3,253 5| Sandstone 
309 Rusch, 29-14-14W....... June 1941 240 - 63,647 94,310 2| Lans. K. C. | 3,071 12| Limestone 
, 4| Arbuckle 3,216 8| Dolomite 
¢ 310 Russell, 22-13-14W...... Feb. 1934 1,200 425,829| 5,236,575 3| Lans. K. 3,195 9| Limestone 
47) Arbuckle 3,280 6| Dolomite 
311 Russell N., 15-13-14N...| Oct. 1942 40 3,128 3,128 4 Lope K.C. |2,978) 30) Limestone 
awnee 
312 Sellens, 26-15-13W...... July 1929 1,200 182,017} 2,760,640 8] Lans. K. 3,088 9| Limestone 
17| Arbuckle 3,352| 13] Dolomite 
313 Steinert, 21-15-15W..... Mar. 1936 40 1} Lans. K.C. |3,060) 36) Limestone 
ay 4 popes aa 7 eiaeecticed 
My 124] Lans. K. C. 4 imestone 
314| Trapp, 23-15-14W......- Get. 1989 | 28,600 | 9,759,104] 35,220,010] 4 124 Kans. K- C = pare Pe 
746| Arbuckle 3,252 3} Dolomite 
; 24| Lans. K.C. |3,004} 30} Limestone 
‘ 315 | Vaughn, 17-14-14W..... Apr. 1937 1,000 322,020] 1,329,890 1| Gorham 3,282 7| Sandstone 
“ , 4| Arbuckle Dolomite 
2 316 Williamson, 9-14-14W...| Feb. 1986 160 5,772 58,595 2| Tarkio 2,522} 28) Limestone 
; 317 Witt, 3-14-14W......... Aug. 1942 80 8,060 8,060 2|Lans. K.C. |3,009] 22} Limestone 
f | Scott County 
ia 318 Shallow Water, 2 ibe . 
ie 15-20-33W........+-- Dec. 1934 600 112,942} 1,152,560 9| Mis. Lime 4,670| 16] Limestone 
>, Sedgwick County P 
Pee 319 Cross, 29-25-1W......-. Apr. 1929 160 1,140 51,171 2| Lans. K. C. | 2,690) 40} Limestone 
4 Chat 21956]  14| Chert 
is 320 Eastborough, 19-29-2E..| Aug. 1929 1,000 42 Viola 3,238 4| Limestone 
the 321 Eastborough N., 8-27-2E | Aug. 1938 80 1| Viola 3,258 4| Limestone 
as aE gh N., 3 Lans. K. C. | 2,614 2| Limestone 
322 Goodrich, 16-25-1H...... Dec. 1928 640 286,762| 3,197,362) 34] + Chat 3,010] 10} Chert 
Misener 3,334 3| Limestone 
Chat 2,885 3) Chert 
» 323 Greenwich, 14-26-2E....| May 1929 700 218,690| 9,525,850) — 42) 4 Viola 3,321 5| Limestone 
Ie Simpson 3,350 4| Sandstone 
i 324|° Kuske,.24-25-1E........ Jan. 1929 40 1,990 141,680 1| Sooy 3,489 2| Conglom. 
325 Oatville, 18-28-1H....... Nov. 1937 80 None 11,590 1) Simpson 3,489 2) Sandstone 
326 Robbins, 20-28-1E...... June 1929 420 81,253} 3,040,800) 52 rae Lime rire uy esa 
5 imestone 
gor Valley Center, 1-26-1W..| Aug. 1928 | 1,600 81,253) 20,654,625] 66] { Vion" [3/366 | Limestone 
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TABLE 1.—(Continued) 


Neen nee eee ee ee eee eee 


2 Se, = oe hg eet esa ane 


Production Producing Horizon 
F | : 3. : 
Z| County, Field and Location | Disvovery | Area, = To | & | Character 
as In 1942 | Cumulative a3 Name Top, |-3 . 
a a Pad ’ 
: ef Be | 
ee | 7 
Stafford Count ‘ 
328 Orca "36-22- 1d Waceace June 1941 40 8,573 14,490 1| Arbuckle 3,748 4| Dolomite 
329 Bedford, 21-23-12W...:. Aug. 1940 850 293,056 474,985| 22) Arbuckle 3,839 9) Dolomite : 
330 Curtis, 6-22-13W batt ae Nov. 1942 40 3,205 3,205 1| Arbuckle 3,693 7| Dolomite bs 
331 Drach, 12-22-13W....... Nov. 1937 1,100 107,327 414,505 16| Arbuckle 3,693 12) Dolomite 
332 Fischer, 31-21-12W...... May 1938 120 28,926 140,840 3| Arbuckle 3,641 7| Dolomite : 
333 Gates, 27-21-13......... May 1933 640 122,882 811,800 11} Arbuckle 3,679 39| Dolomite 7 
334 Hazel, 21-21-18W....... July 1942 40 14,795 14,795 2} Arbuckle 3,692 9| Dolomite 
335 a ae 15-25-14W...... Nov. 1936 260 100,025 360,402 7|Lans. K.C. | 3,722 5| Limestone : 
336 Kipp, 27-25-14W........ Jan. 1937 220 81,980 226,980 8|Lans. K.C. | 3,827) | 79] Limestone 
337 Leesburgh, ere .| Apr. 1938 500 288,967 576,350 13| Arbuckle 4,153 10 Dolomite 7 
338 Macksville, 3-24-15W....| Mar. 1941 80 11,054 26,460 4 a = a Hytr a paar : 
ns. K. C. : imestone ; 
339| Max, 35-21-12W........ _| Aug. 1938 400 | 127,517| 250,950 { 10| Arbuckle |3'570| 5|Dolomite. | 
340 Mueller, 29-21-12....... Mar. 1938 80 * be 2| Arbuckle 3,594 7| Dolomite* ] 
341 Rattlesnake, 13-24-14W.| Oct. 1938 40 12,142 42,290 1|Lans. K.C. |3,608) 48) Limestone 
342 Richardson, 36-22-12W. .| Oct. 1930 1,200 658,069) 5,057,135 60| Arbuckle 3,537 62| Dolomite : 
343 Riley, 28-23-11W....... Aug. 1940 40 12,454 24,415 4 io. S : 3,471 : a 3 
ns. K. ‘ imestone 
344 Shaeffer, 3-21-13W...... Mar. 1941 300 74,710 124,250 1 Arbuckle 3,546 i Dolomite ' 
14 i 588 imestone 
345 St. John, 23-24-13W..... Apr. 1935 1,200 309,112 1,264,980 10 Arbuckle | 4,075 2B Dolomite ? 
. 2) Lans. K. f 6) Limestone 
346 Sittner, 33-21-12........ Aug. 1937 600 219,103 399,925 6| Arbuckle 3,600 6| Dolomite : 
347 Sittner §., 3-22-12W..... May 1938 500 214,965 575,440 18} Arbuckle 3,594 6| Dolomite ; 
4 Aho 3,111] 38) Limestone 
348 Snider, 3-21-11W....... April 1936 320 23,930 222,200 2) Simpson 3,362 6| Sandstone 
2| Arbuckle 3,324; 18] Dolomite } 
349 Snider S., 16-21-11W....| Aug. 1938 360 91,791 222,940 8| Simpson 
ia a por 7 pian 
io! 836 4| Limestone : 
350 Stafford, 15-24-12W..... Aug. 1940 600 398,620 604,870 { 1 Arbuckle 3,045 10 Dolomite 
. isener ,804 0} Sandstone | 
351 Zenith, 23-24-11W....... Sept. 1937 5,400 | 3,584,524) 10,346,250) 310 {Vile 3'860 BiiLamaaborta } 
Sumner County ‘ 
352 Anness, 2-30-4E........ Oct. 1937 40 9,592 53,890 1| Simpson 4,394 7| Sandstone 
353 Caldwell, 17-35-3W..... May 1929 200 65,000} 1,081,725 4| Simpson 4,765| 19] Sandstone t 
354 Churchill, 25-31-2E..... July 1926 1,000 140,293} 18,616,250! 59) Stalnaker 1,820 25| Sandstone 
355 Latta, 9-30-2W......... June 1927 300 84,000 12|Lans. K.C. |3,042| 14] Limestone } 
13] Stalnaker 2,020} 16) Sandstone 
356 Oxford, 23-32-2E....:... Aug. 1927 800 200,790} 14,690,665 6| Layton 14| Sandstone 
21) Arbuckle 2,890 3| Dolomite 
357 Oxford W., 17-32-2E....| May 1926 160 13,521 512,895 3} Arbuckle Dolomite 
ae Le de ie Set ee Oct. 1924 1,800 81,360] 2,000,698} 20 = benk 3,474 28 uae 
inbow Ben wy 24- ur 18) Sandstone 
33-2E. 160 10,800 410,800 2 {Arbuckle 5| Dolomite 
360 Rutter, 21-33-2E........ July 1926 40 9,999 67,840 2 3,315 27| Chert 
361 Vernon N., 15-35-2E....| July 1915 400 9| Chat 3,443) 22) Chert 
362 la jer 33-31-1W. ...| Dec. 1929 1,200 243,078] 5,057,780 98} Chat 3,655 11) Chert 
363 * oe fe BO-1B.. octane Nov. 1937 80 8,411 26,365 2} Simpson 3,866 3| Sandstone 
rego Coun 
364 ids 10-12-21W . Nov. 1941 40 None None 1| Arbuckle 3,992 5| Dolomite 
365 akeeney, 14-11-23W.. ‘| Oct. 1934 640 43,725 471,220 7| Lans. K. C. | 3,619 8| Limestone 
-Woodson County 
366 Big Sand: ¥14-26-148. . 1926 800 7,560 20) Burbank 1,200} 50) Sandstone 
367 Hoagland, 9-24-14E. | Mar. 1925 700 8,110 18| Mis. Lime 1,620} 37] Limestone 
368 Wiede, 32-23-15B....... Mar. 1922 400 4,320 7 jn — 1,531 10| Limestone 
4 ‘ “ 93. artlesville 
369 |  Winterscheid, 15-23-148. 7,700 | 212,400 222 {Rae Se tere, > welcamaee 
Gas Freips i 
; M Cu. Ft.| M Cu. Ft. 
Barber County 
Medicine Lodge, 13-33- 
ABW ment teres cate Jan. 1927 5,000 | 9,905,548} 61,111,128] 33 Chert 
Edwards County 
2 McCarty, 31-25-17W....| May 1929 400 23,138 1 Conglom. 
Harvey on 
3 Hollow-Nikkel.......... Deo. 19381 1,500 56,504 Chert 
4 Sperling, 23-22-2W...... Jan. 1935 600 24,001) 6,217,795 Chert 


* Production included with Sittner. 
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TABLE 1.—(Continued) 


¥ . Production = Producing Horizon 
ay ic 
8 | County, Field and Locati Discovery | Area, ee ; 
3 y, Field ai ocation Date ree se To g Character 
a In 1942 | Cumulative = Name Top,| . 
Jefferson County 
; 24| McLouth 1,426] 45] Sandstone 
Bil Pel MoLouth cc ccpoass oe Nov. 1939 4,438,867 { A ictae Mp aret oal Limectone 
6 | McPherson County.......... 1,848,975 
Pratt County 
7 Cairo, 7-28-11W........ Nov. 1935 20,000 | 12,596,156} 51,051,517 39} Viola 4,278 8| Limestone 
8 Stark, 18-26-11W....... Apr. 1941 160 None None 1| Viola 4,121 2| Limestone 
9 Ward, 11-26-12W....... Dec. 1941 160 None None 1} Viola 4,107 15} Limestone 
| Reno County : 
10 Burrton, 23-23-4W...... Sept. 1930 5,000 | 3,876,450} 50,007,578} 52) Chat 3,298} 70) Chert 
11 ¢ Yoder, 34-24-5W........| Oct. 1936 800 519,163 4| Chat 3,402 50| Chert 
| Rice County 
10. 1| Simpson 3,290 7| Dolomite 
12 Lyons, 35-19-8W........ July 1888 1,500 564,981} 10,994,224 { AaATHaGkls 3'277 10| Dolomite 
13 Orth, 27-18-10W........ July 1933 640 494,973 3|Lans. K.C. | 2,906] 30} Limestone 
14 Thurber, 22-21-9W...... Oct. 1937 400 | 3,265,357) 8,225,247 7| Misener 3,317 10| Conglom. 
Rush County 
15 Otis, 11-18-16W........ Mar. 1930 15,000 | 11,065,286} 74,189,523)  60| Lamotte 3,507 2| Sandstone 
. Stafford County 
16 Hitz, 4-24-12W......... Oct. 1941 40 None None 1) Maquoketa |3,800} 12} Dolomite 
Sumner County 
17 Wellington, 33-31-1W....| Dec, 1929 1,200 496,163 97| Chat 3,655| 12] Chert 
Southwest Kansas 
Winfield 2,755]  10| Limestone 
18 Hugoton, 3-35-34W..... 1922 2 million| 41,418,093 299,919,168] 327] + Ft. Riley 2,800 8| Limestone 
Florence 2,850 10| Limestone 


TABLE 2.—Summary of Drilling Operations in Kansas 


et 


Important Wildcats Drilled in 1942 


Location 
Total Deepest ; 
County —________———_| Depth, Horizon Drilled by Remarks 
tae Tested 
Sec. Tp. | Ree 

1 27 33 |19W! 6,525 | Arbuckle Sinclair Dry 

2 32 3 |28W| 4,400 | Arbuckle Phillips Dry 

3 ll 6 |21W) 3,790 | Arbuckle Helmerick and Payne Dry 

a 4 1 34 6W| 5,128 | Arbuckle Williams Dry 
h 5 23 28 |16W| 5,025 | Arbuckle Herndon Dry 
6 23 13 2W| 3,320 | Arbuckle Aato Ordnance Dry 

f 32 14 2W| 3,470 | Arbuckle Adkins Dry 

8 30 15 | 2W| 3,605 | Arbuckle Cohen Dry 

9 34 15 3 W | 3,530 | Arbuckle Appleman Dry 

10 28 16 3.W| 3,570 | Arbuckle Appleman Dry 

j 11 40 W | 5,918 | Arbuckle Sinclair Dry 
12 32 W| 4,652 | Kansas City | Billings Dry 

13 39 W | 4,094 Sinclair Dry 


In Proven Fields | Wildcats 


Number of wells drilling Dec. 31, 1942... ........-00sseeeeeeee rere sees ester en rnees 
Number of oil wells completed during 1942..............2-+-+eeeeceseeeeen ener estes 29 
Number of gas wells completed during 1942..............0.00ceeeeee sess en ereeeeees 2 


Number of dry holes completed during 1942................esseeeeee ees esenneeeeess 
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companies and the independent com- 
panies, the percentage for the former being 
80 per cent and for the latter 85 per cent. 
In eastern Kansas the percentage of 
failures ran slightly lower, at 82 per cent, 
the proportions between major and inde- 
pendent companies being about the same. 
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or well are generally referred to as “rank 
wildcat”? wells. Classified in this manner, 
202 of all wildcat wells in western Kansas 
fall into such a category. Of this number 
14 were successful in uncovering new oil 
or gas reserves. Put on a percentage basis, 
these figures reveal that less than 10 per 


cent of the rank wildcats were able to 
open up new reserves. In eastern Kansas 


Exploratory wells drilled at a distance 
of 2 miles or more from any known pool 


TABLE 3.—New Pools Discovered in Kansas in 1942 


: A Geologic Initial 
County, Field and Location Operator and Fee Rertiation Depth, Ft. | Month | Produc- 
tion 
Om 
Barber Count BARRELS 
1 Bear Crk, BO-BI<IBW ..0.. « sleicie eer Great Lakes Carbon No. 1 Welsh Douglas 4,235-4,249 | Dec. 50 
Barton County 
2 Merten, 10-19-15W................ Appleman No. 1 Merten Reagan 3,562-3,565 | June 168 
3 Breford SW., 23-17-11W........... Auto Ordnance No. 1A Disque Artane 3,315-3,320 | Apr. 307 
4 Mue-Tam 35-20-11W.............. Lario No. 1 Mueller —— 3,312-3,315 | June 354 
5 Beaver NW., 6-16-12W............ Appleman No. 1 Stull Lans. K. C. | 3,066-3,074 | Nov. 408 
6 i Hoy Stee 18-2013 W io ors.s.asers's fesse Palmer and Mid-Cont. No. 1 Harrison | Arbuckle 3,520-3,528 | Dec. 80 
utler County 
7 Dunns Mill 32-29-4E.............. Deep Rock No. 1 Eckels Arbuckle 2,951-2,956 | Nov. 320 
8 t agmveie 85-27-6E. oe ken ce aes J.J. Lynn No. 1 Vandenburg Lans. K. C. | 2,122-2,127 | Dec. 100 
ow! UNI 
9 = oe 26-32-BB sa ie gkko oe Wakefield No. 1 Henderson Lans. K. C. | 2,694-2,704 | Apr. 160 
1s Count 
10 Kraus {w., 17-14-19W............. Pryor and Lockhart No. 1 Kraus Gorham 3,798-3,806 | Oct. 50 
11 Pllis G11 2 00Wi es os eee ee Darby No. 1 Huber Arbuckle 3,832-3,840 | Dec. 337 
12 a Pre ort, 17-10W.. I N 8 
eiken N. 24-17-10 pleman No. 1 Stratman Arbuckle | 3,216-3,218 | Feb. 23 
13 i, haley poeple 50517-0Wa ease ae “1RB -Plains No. 1 Alden Arbuckle 3,220-3,233 ae 3,000 
‘arvey County 
14 Stucky, 3-28-3W.........0ceececes Williams No. 1 Stucky Mis. Lime | 3,258-3,261 | Dec. 8 
15 ee eet 317-1W Westgate Greenland 
rowther, 26-17-1W............... estgate Greenland No. 1 Crowther | Chat 2,778-2,794 | Aug. 
16 Lindsborg SW., 25-17-4W.......... Globe No. 1 No. 1 Bean Viola 3,401-3,407 New 3,000 
17 . Prcaotd Bi SO-T7-1W... coined arma Westgate Greenland No. 1 Lilly Chat 2,656-2,668 | Oct. 3,000 
r ‘ounty 
18 2 eon 20-26-19 Wim ce ahae c's eareel Hollow No. 1 “B’’ Brown Arbuckle 4,271-4,281 | Dec. 200 - 
‘ice Cou 
19 oncare SO-L0-6W saeeh foes conrictes Nelson Drilling No. 1 Smyers Chat 3,343-3,345 | F 
20) nt igneet, 25-19-0W........ esses, Harwood No. 1 Proffitt Arbuckle | 3,281-3,290 Tay 00 
eno County 
21 Morton, 17-24-8W............ 20005 Cities Service No. 1 Morton Lans. K. C. | 3,438-3,450 | Feb. 185 
22 og rhage 10-16W Imer Oi 
aut, 10-10-16 Ws. sckiscais vec avd. Palmer Oil Co No. 1 Baum Lans. K. C. | 3,057-3,065 | Mar. 
23 Barry 1-0-1909 Wincdaccerodses donee Continental No, 1 Barry Arbuckle 3,450-3,456 Oct. 3 ro 
24 Dorr, 20-0-16W... chars daw ese eden Cities Service No. 1 Dorr Lans. K. C. | 3,188-3,205 | Aug 140 
25 oo beh ‘ 5-14 W ] 
REY, Sal GaLE We oisiertedsio nities vee - leman No. 1 Driscoll Lans. K. C. | 2,985-2,991 
26) Rumell N, 15.18-4W. 000000000 Aylward No.1 Bhlich Tans. KC.| 2'008-3,002 [Oct; | 430 
Mite OHA@OLEW dieu pisiv ate oe pe asing itt No. 1 » KC, = 
# Staford Gounty oe Lans. K. C. | 3,009-3,011 | Aug. 430 
mUrtis, 6-22-18 W...ss.cccesssevecs Vickers No. 1 Curtis Arbuckl 3,6 
29|  Hasel, 91-01-13W...........0..... Faulkner No. 1 Ward Arbuckle 3/609-8.708 ae 2400 


Gas 


Barber Count 
, 26-82-15 W 


Champlin No. 1 Hil 
Bdearts Goods amplin No debrand 


Cities Service No. 1 English 
Mosbacher No. 1 Bell 


4,931-4,941 | March 
Lans. K. C. | 3,807-3,815 | Oct. 
Bartlesville | 1,843-1,368 | June 


Belpre, 8-25-16W 


Jefferson Count 


Auckerland, 1-10-20E 
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34 wells can be classified as rank wildcats. 
Two of these, or 14 per cent, were success- 
ful in finding new oil pools. In summary, it 
appears that about three out of four 
ordinary wildcat tests find dry holes and 
that among the rank wildcats nine out of 
ten will be failures. 


PRODUCTION 


Oil—Kansas reached an all-time high 
production record during 1942. From 
22,620 wells approximately 97,845,000 bbl. 
of oil was produced—an increase of 18 per 
cent over the previous year. This notable 
increase was made possible by the favorable 
location of the state with reference to 
consuming centers. With the disruption 
of tanker service along the Atlantic Sea- 
board much more oil was shipped to eastern 
consumers than in former years. Part of 
this went by pipe line and a great deal was 
shipped out by tank car. A few additional 
gathering lines were built in western 
Kansas, but in general the building of 
such additional transport facilities was 
hampered by the scarcity of materials. 
Outstanding pools from the production 
standpoint were the Trapp pool, which 
produced 9,759,100 bbl.; the Silica pool, of 
southern Rice County, which produced 
8,167,000 bbl.; the Bemis-Shutts pool of 
northern Ellis County, which produced 


County, Field and Location 


TaBLE 4.—New Producing Horizons in Old F elds in Kansas 


Operator and Fee 


5,298,245 bbl.; and the Peace Creek pool 
of western Reno County, which produced 
891,379 barrels. 

Gas.—The production of gas again 
established a new high record in 1942. 
Somewhat more than 9814 billion cubic feet 
of gas was marketed, the great bulk coming 
from the Hugoton district of southwestern 
Kansas. Some of the new pipe lines that 
had been building during 1941 were com- 
pleted during 1942 and partly account for 
the increase. 


New Poots 


According to the detailed list in Table 3, 
29 new oil pools and 3 new gas pools were 
discovered in Kansas during 1942. The 
most valuable of these new pools is the 
Smyers pool in Rice County, where the 
Mississippian limestone is the producing 
zone. Since the discovery of the pool 780 
acres have been proved productive and an 
additional area of 640 acres appears likely 
to produce later. The Lindsborg Southwest 
pool is a very promising field and may have 
an eventual extent of 1000 acres. It seems 
to be separated from the main Lindsborg 
pool by a shallow saddle. With the possible 
exception of the Merten pool, the other 
fields listed will probably be small or of 
slight potential importance. Many of them 
are so close to present production that they 


Initial 
Month | Produc- 
tion 


Geologic 
Formation 


Depth, Ft. 


Mme Se as et 

Ba aunty 6 31-11W aS ee ee Great Lakes No. 1 Schwartz Elgin sand | 3,313-3,323 | June | 4 mee 

2 big A oe 7 Dustin No. 1 Chat eS 
3 Se ahs 10-7213 Weert ....| Continental Oil No. 3 Underwood Lans. K. C. | 3,181-3,189 340 
4 ap ig MO=UP=LS Wires ci oe tinae ss: Kansas Development No. 1 Haller Lans. K. C. 270 
5 + alka bI I ERE a ar teeters Auto Ordnance No. 1 Johnson Simpson 3,451-3,460 2,250 
eer tad BINOW vache ehns McPherson Drilling No. 1 Pere ae) 55 
7 apenas 5-15-12W...........----| Stanolind No. 1 Kostrup Lans, K. C. | 3,165-3,175 350 
8 Cowley County 99 39-38, ..............| Wakefield No. 1 Campbell Arbuckle 3,419-3,423, 120 
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probably represent only extensions of 
previously found pools. 

From the standpoint of discovery 
methods used to find the new pools, an 
examination of the record shows that one 
was found by using surface geology; 14 
were found by subsurface geology; three 
were drilled on core-drill information; four 
are due to seismograph exploration; and 
nine are due to random drilling or other 
unknown factor. In one of the pools, the 
Bear Creek pool in Barber County, a new 
producing horizon has been found—the 
Douglas sandstone, which lies between the 
Oread limestone and the Lansing lime- 
stone.* In other areas where this horizon 
has been found temporarily productive it 
has proved of slight importance. Therefore 
its performance in the new area will be 
watched with interest. 


DRILLING ACTIVITY 


The areas that received most attention 
this year are the Peace Creek pool in 
western Reno County and the Lindsborg 
pool in northern McPherson County. 
The Peace Creek pool was enlarged by the 
merging of the former Peace Creek North- 
east and the Schweizer pool with the main 


* See table of producing horizons on page 201 
of volume 136, Trans. A.I.M.E,. 


OIL INDUSTRY IN KANSAS DURING 1942 


pool. Toward the southwest, extensions 
have almost brought about a link with the 
large Zenith pool. 

The Lindsborg pool has had a sensational 
revival this year. It is on a well-known 
anticlinal trend, which was first tested 
in December 1929 when the Dixie (now 
Stanolind) Oil Co. completed a 1o-bbl. 
well on the Olsson farm, in sec. 10, T.16S., 
R.3W. After producing 1400 bbl. of oil 
it was abandoned. A second test well was 
drilled near by on the Thelander farm in 
1937 but this test was dry except for a 
small show in the Viola limestone. In 
January of the next year the first com- 
mercial producer was drilled in the Linds- 
borg pool in sec. 8, T.17S., R.3W. Between 
that time and 1942 only two additional 
small producers were drilled in the pool. 
During 1942 the M. and L. Drilling Co. 
drilled several offset wells. Other operators 
were attracted to the district and drilling 
was carried on rather rapidly during the 
remainder of the year. Now there are 42 
wells in the pool. A further interesting 
development in 1942 was the discovery 
of a second producing zone, the Simpson 
sandstone (Wilcox). This sandstone seems 
to produce on the highest part of the anti- 
cline, where the usual producing zone is 
not porous or absent. 
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Oil and Gas Development in Kentucky during 1942 


By Louise BARTON FREEMAN,* CoLEMAN D. HunTer{ AND Itey B. Browninct 


DurRING 1942, production of oil in 
Kentucky reached a total of 4,169,163 bbl. 
of which 1,807,809 bbl. came from eastern 
Kentucky. This was more than a million 
barrels less than in 1941, owing partly to 
the low price of crude oil, which almost 
eliminated wildcatting, and partly to 
spacing regulations, which limited the 
number of wells drilled in small, shallow 
pools where the pressures are not sufficient 
to maintain maximum recovery in widely 
spaced wells. 

In eastern Kentucky much of the oil 
was produced from outliers of the Mauch 
Chunk series at the disconformable contact 
of the Mississippian and Pennsylvanian. 
Although wells producing from this horizon, 
known as the Maxon, are sprinkled over 
the entire area, the greatest concentrations 
are in Martin, Floyd, Knott and Pike 
Counties. A new 30 to 4o-bbl. well has 
been completed in this formation in Pike 
County, where the carbon ratio is so high 
that ordinarily oil would not be expected. 
Pike County is one of the largest producers 
of Maxon gas, and the offset well to this 


drilled in Pike County, 12.2 per cent 
produced gas from the Maxon horizon. 
During 1942, the old Menifee “ Cornif- 


_ erous” field, the Mariba-Denniston field, 


was redrilled between old wells, and 
although it did not produce any large 


Manuscript received at the office of the 
Institute March 29, 1943. 

* Geologist, Kentucky Geological Survey; 
also Instructor, University of Kentucky, 
Lexington, Kentucky. 

+ Chief Department of Geology and Re- 
search, Kentucky West Virginia Gas Co., 
Ashland, Kentucky. 

+t Geologist and Operator, Ashland, Ken- 


tucky. 


oil well produced gas. Of the 412 gas wells | 
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amount of oil it did contribute 2018 bbl. 
In the oldest oil field in eastern Kentucky, 
the Ragland pool, operators are cleaning 
out abandoned wells and are using this oil 
for fuel oil. There is a possibility that some 
of this may be used in the future as dis- 
tilled fuel oil. 

Eight wells were completed in 1942 in 
the Jackson County gas field. The develop- 
ment of Jackson County, which was 
started in 1934 and in which commercial 
quantities of gas were encountered at a 
depth of 1100 to 1200 ft., has become of 
importance in 1942 with the completion of 
eight wells, making a total of 24 commercial 
producing wells with an average rock 
pressure of 140 Ib. At this time the gas is 
not being marketed. In the last year it has 
been found that these wells, which produce 
from the Niagaran dolomite (‘‘Cornif- 
erous”’), respond to acidizing and the 
production has been thus greatly increased. 

There has been less development in 
Estill and Lee Counties than for several 
years. Two wells were drilled in Greenup 
County, one of which had a show of oil 
in the Berea sandstone. One deep test, | 
drilled by the Owens-Libbey-Owens Co. 
in Lawrence County, was dry. This well was 
drilled to a depth of 4975 ft. into the top 
of the Clinton shale sequence. 

Of the 202 wells completed in Floyd, 
Martin, Knott and Pike Counties, 187 
were gas wells, 3 oil wells and 12 dry holes. 
In Floyd County 66 per cent of the gas 
production was from the Devonian-Mis- 
sissippian black shales, 53 per cent in 
Martin, 79 per cent in Knott and 65 per 
cent in Pike. This is probably the largest 
continuous gas field east of the Mississippi 
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River except that in Louisiana. There are 
good reserves of gas and they are being fully 
developed. 

The first gas wells drilled to the “Big 
Six”? (Upper Clinton) in Johnson County 
were completed in 1940. During 10941, 
nine “Big Six” tests were completed, of 
which only one was a dry hole. During 
1942, eight wells were drilled, of which 


three were dry holes. This field is 2 to 5 
miles west of the town of Paintsville, on 
the waters of Barnett’s, Jenny’s and Rock- 
house Creeks. The areal extent of this 
“Big Six” gas production, which is similar 
to the Frozen Creek and Jackson fields of 
Breathitt County, has not been deter- 
mined. At this date four wells are being 
drilled. 


TABLE 1.—Oil and Gas Production in Kentucky 


Total Gas : 
‘ 3 : Number of Oil and/or 
Total Oil Production, Bbl.| Production, 
Millions Cu. Ft. Gas Wells 
During | End of 
County 1942 1942 
From 1918 | During | To End| Durin, 
a to End : $) 89 
Z B of 1942 1942 of 1942) 1942 PE 3 3 w | 
a 38 23/2|3 (3. (3. 
2 a2 ge| | 3 |\SzlS8 
pet pA 383/35 | ES|ES 
TU Barreni¥.c. cs 2,705,645 19,296 
2 | Breathitt. . . y 7] n ie 
3 | Breckinridge . 3,428 547 1 1 
4 | Butler...... 1937 167,400 23,859 2] 1 
Da OEY rare ri mercot rear. solecen ene 1900 y y 91) 13 | 3 
6 | Christian’. isivettn tals. mals renee aes be) oe | 
ee yf |POl inn te de aierk Bhtin Oman ne ARack Soeeae 1921 124,107 19,728 84 
S85}, Cumberland aaah vans ts osl2s bs eae 1919 363,995 ; 16 
us| DAVIGRS or el cara. svete’ s, oM4va.orote wana rercte eran 1919 | 10,142,794 | 625,396 45 | 29) 14] 2 
TOM HUN ORG soi, aca eecisiectatcan 0 des Set tig areas 1917 103,977 4,947 
11) BAGH on are eee tes eA ee Coe 1918 | 11,732,619 393,938 
PAA Word icrrcas sae acts ouhuces.< 2p ahaa terete ek 1904 366,393 16,758 y y |1,508} 54} 2] 1] 51 
Ta VGteyain cnt dils cahtckie <a ers te toluene 2| 2 
PAR HANCOCK susie certo foe veer nee Ores 1930 3,297,703 155,929 Fe Par a pote 
15 4, Hart chat Rabi ok att oe el os adn at han eats 1930 6,313,968 68,005 3 3 0 
AGM FANGersOR. cine titans ak ulcco Net Gher ed 1931 2,176,237 257,442 54 | 18 | 36 
Wal ERODES Sie se i cieictn cle niet va a Bersicic deer athe ele cee 1920 81,296 ye os | 
TRQuiidmokson }. te sehen hes Ges he eeee oeeeo 1919 15,489 24) 8 Se 
AO JORDSOM TAL eo ethos eee an tcaee hs 1919 2,311,244 | 288,402 7] y 8} 3 5 
AON ROLE AEE Ie. «Pas ors batt bles eh earned MOEN os 1906 45,733 y 7] 427; 40 | 3 37 
BPP DOR Ancien ater ce reseh Me erate SM 192 3 
SOMA WEANCO ets f5t0 hela 2 cath ease ohio esha Seek 1913 8,510,592 185,290 
DEUS esos tet ales Renee flee ce ete 1918 | 40,124,823 | 488,533 
Pha MM OCrear ee achat cincie ets tathiotauets eo ba 114,841 1,484 : 
SRO MMLGATY sur er icteric wre tarte Mtns Moree aint 1919 4,677,802 | 277,460 2 | 
PUR CUS Ie Te penne Stiga pcm aR rer tie ohn 1920 | 11,615,474 | 239,077 1,080] 2.) Out 
27 447,940 57,380 7] y 449| 28 1 25 
: ain) 
A 1217 
30 | Muhlenberg me 339,798 10,789 eee 
BUN ONG tee 34 bach wide ink emetic sinc oe Sie 1919 | 22,127,022 | 686,969 11}, 8]. 38 
BB i Owsley ccnsc: acer eneentnie te cereteeet 1920 27,663 2,242 2 2 {Pee 
SS NERC Beacas cic wio's hrccivie’ aa tra oss ota ich cle eat 1931 371 y uy 433} 80} 5 | 11] 74 
EO ok Cea OnGuOBAn A isce En atria scence 1918 4,557,779 | 131,222 
BiH COW rapt. Sette tive, wares erate ee ols cece eae 1942 69,876 69,876 26] 8) 18 
RUN WY ASTON. 2 kigie ches syoiss.'s HREM Re ow ee rae ee 1918 6,684,588 64,261 
BT AINWAMIG Seoracctset ds ofa) ecreenRiedt was Behe 1898 2,174,944 32,984 200 
SS PW ODMR ra het cccten nil batrpe cies ear cis SR nels 1938 52,356 25,737 4 23 
90 | WOierxts a. fs scr. co co aie enmaieniton «eens 1912 1,194,792 18,206 
40 LOtal,, ay otto nies RL reset Ck oe ee 142,053,884 | 4,169,163 


> Footnotes to column heads and explanation of symbols are given on page 264. 


LOUISE BARTON FREEMAN, COLEMAN D. HUNTER AND ILEY B. BROWNING 363 


Ten wells were drilled in Lewis County 
to test the area of thinning of the “ Cornif- 
erous’”’ Niagaran dolomites in a structural 
position similar to that of the Big Sinking 
field to the south. No production was 
encountered although all but two of the 
wells had showings of oil with as much as 
20 feet saturated with dead oil. 

There was little activity in the north- 


western section of the state, in that 
part of the Eastern Interior Basin lying in 
Kentucky, in the early part of 1942, 
because of the outbreak of the war and 
the promulgation of Order M-68 by the 
Federal Government, by means of which 
drilling of wells was limited to one in 4o 
acres. However, in the early summer this 
was altered to permit a closer spacing of 


TABLE 1.—(Continued) 


eee bes ens 2 ee ee eS 


: : Deepest Zone Tested 
Producing Formation t» Bnd of 1942 
Depth, 
Avg. Ft. 
thick 
Ss } 2 : ick- 
3 Name Agee eee Porosity? we Name 
vg. < £3 
3 Top Prod. Ft. 5 x 
5 Zone $ ag 
a & a 
a nm (2) 
1| Corniferous _ Sil Por 450-650 MC | Lower Ordovician | 2,320 
2 | Corniferous Sil DS Por 1,725-1,875 A | Silurian 
3 | Jett MisU 8 Por Silurian 1,785 
4 | Jett, McClosky, MisU 8, OL Por 375-800 T | Devonian 2,090 
5 | Big Lime, Corniferous MisU, Sil 8, D Por 1,400-1,600 } +20 | AM | Silurian 2,360 
6 | Bethel MisU S Por 
7 | Granville Ord U L Por 400-500 Lower Ordovician | 1,235 
8 | Sunnybrook Ord U L Cav 400-500 
9 | Jackson, Barlow, Pen, Jett, Jones, | Pen, MisU, 5 10-14 | 1,800-1,900 
McClosky MisL OL Por 
10 | Weir, Black Shale MisL, Dev 8, H 100-800 MCG | Lower Ordovician | 4,191 
11] Corniferous ; Sil L 15-20 100-800 Lower Ordovician | 2,650 
42| Pen, Maxon, Big Lime, Big Injun re hemes 8, L Por 900-3,100 MC | Silurian | 3,643 
is 
13 | Corniferous Dey, Sil LD Por Lower Ordovician | 3,652 
14 | Jett MisU S Por 400-1,300 Silurian ‘ 1,910 
15 | Corniferous, Blue Sand Sil D Por 500-1,000 MG | Lower Ordovician | 1,920 
16| Pen, Waltersburg, Jett, Barlow, | Pen, MisU,| 8, OL 10-14 | 1,800-1,900 Devonian 4,700 
McClosky MisL 
17 | McClosky MisL OL 20 Devonian 4,921 
18 | Corniferous sil D Por 1,100-1,200 | +20 Silurian 1,200 
19 | “Big Six” Sil 8 Por 2,380 +40 Silurian ae 2,430 
90 | Pen, Maxon, Big Lime, Big Injun, | Pen, MisJ, |S, L, LS, Por 1,250-3,000 Upper Ordovician | 3,706 
Black Shale MisL, H 4 
21 | Corniferous Sil D Por 1,960 Lower Ordovician | 5,000 
22 | Weir ; MisL s Por 900-960 Silurian eI 4,975 
23 | Corniferous Sil D, DS 15-20 825-1,200 | 70-100 Lower Ordovician | 3,527 
24 | Beaver, Sunnybrook MisL, Ord L Por, Cav Lower Ordovician 2,515 
25 | Jett, Bethel, McClosky MisU, MisL | S, OL 12-15 340-2,050 | +20 Devonian 3,817 
26 | Pen, Maxon, Big Lime, Black Shale He MisJU, | 8, L, H Por 1,050-1,350 |+ 40-450 Lower Ordovician | 5,070 
ev 
27 | Pen, Maxon, Big Lime, Black Shale Fea, MisU, | 8, L, H Por 700-3,000 | 10-600 Silurian 3,325 
ev 
28 | Corniferous : Sil D, DS Por 500-1,230 Ordovician | 
29 | Corniferous Sil D Por 400-500 20-40 Lower Ordovician 1,785 
30 | McClosky MisL OL Por 1,240-1,690 | +10 Silurian 5,065 
31 | Jett, Barlow, Bethel MisU i} 12-20 585-725 15-30 Silurian 2,505 
32 | Big Lime MisU L Por 1,100 15 Silurian, 1,962 
33 | Pen, Maxon, Big Lime, Black Shale i MisU, |8, aes Por 800-4,000 | 10-800 Ordovician 5,343 
lev 
34 | Corniferous Sil D,DS | 15-20 650-1,150 30 Silurian | 
35 | Pen, Waltersburg, McClosky Pen, MisU §, OL Por 1,700-2,700 Ordovician 6,000 
36 | ‘Corniferous” ~ il D Por 900-1,000 Lower Ordovician | 2,870 
37 | Beaver Stray MisL L Por, Cav | 400-500 Lower Ordovician 1,810 
38 | Jett, McClosky MisU, MisL | S, OL Por 1,400 12 Devonian 3,217 
39 | Corniferous Sil D, DS Por 1,270-1,380 Lower Ordovician | 3,785 
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wells and activity was again resumed. 
A number of new prolific pools were 
discovered. 

The largest of these, as now developed, 
is the Burbank pool, about 3 miles north- 
west of Smith Mills in Henderson County 
and approximately 12 miles from the city 
of Henderson. At present some 15 wells 
have been completed on a 20-acre pattern 
and the potential production is approxi- 
mately 12,000 bbl. daily, although, because 
pipe-line facilities are lacking, the amount 
being taken from the field is only about 
8000 bbl. per day. 

Production is obtained principally from 
the Cypress and Aux Vases sandstone, 
and from the Ste. Genevieve limestone or 
““McClosky sand,” although some produc- 
tion has also been found in the Tar Springs 
and Hardinsburg sandstones. Except for 
the McClosky, these are all formations of 
Chester or Upper Mississippian age. The 
completion depths range from 1900 to 
2600 ft., depending upon which formation is 
productive. The initial production ranges 
from 150 to tooo bbl. per well. Rotary 
drilling apparatus is used exclusively. 

In Union County three new areas of 
production were discovered. One of these, 
and that in which development has been 
most extensive to date, is approximately 
3 miles north of Morganfield. The discovery 
well was drilled by the Pure Oil Co. At 
present 8 wells have been completed, 
ranging from 150 to 750 bbl. initial 
daily production. The producing horizons 
are principally Aux Vases and Ste. Gene- 
vieve, although some oil is found in the 
Waltersburg sandstone. Drilling depths 
and methods are the same as at the Bur- 
bank pool. 

Another new productive area of the same 
type as those mentioned above is just 
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beyond the city limits of Uniontown and 
southeast to east of that city. 

West of Morganfield, at Spring Grove, 
production from the basal Pennsylvanian 
was discovered at a depth of approximately 
1400 ft. The initial production from the 
wells in this area ranged up to roo bbl. 
daily per well. The area is comparatively 
small, some 8 or 10 wells covering not over 
150 acres having been drilled. 

Further development in the Sebree 
pool, southeast of Sebree in Webster 
County, led to the completion of two new 
wells, one having an initial of 50 bbl. and 
the other more than 500 bbl. daily. The 
producing formations in these wells are 
Ste. Genevieve and upper Aux Vases. 

These wells focused attention on the 
south, and this has resulted in the discovery 
of a new pool about 3 miles west of the 
village of Robards, Henderson County, 
and a like distance northeast of the village 
of Poole, Webster County. In this well 
oil was encountered in the upper Aux 
Vases sandstone, sometimes called Cun- 
ningham sand, and it is estimated that the 
production may be 600 to 700 bbl. natural 
daily. The additional development in the 
Sebree area and the new discovery some 
7 miles northwest will lead to much 
activity in this area during the coming 
year. 
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Petroleum Development and Production in Louisiana during 1942 


By J. Huner, Jr.* 


Durinc 1942, Louisiana attained the 
rank of fourth among the great oil-produc- 
ing states of this country. Its present 
prominent position is the result of an 
orderly and systematic program of exploita- 
tion with emphasis on conservation. 

Even before the functioning of*-M-68, the 
Federal ‘spacing order, development and 
production in Louisiana were regulated 
by various acts of legislation, the most 
recent of which and by far the most effec- 
tive is Act 157 of 1940. Under the authority 
of this act, it has been possible for the 
Department of Conservation to hold many 
public hearings and thereby to secure data 
and evidence regarding the feasibility of 
issuing rules and regulations for develop- 
ment of various oil and gas fields in the 
state. As a result of information compiled 
at such public hearings, many orders 
have been issued by the Commissioner of 
Conservation that have in most cases 
provided reasonable solutions to the 
problems that arise in the exploitation and 
development of fields in this state. 

Probably one of the most effective powers 


granted the Commissioner of Conservation’ 


in the state of Louisiana has been the 
authority to provide for fieldwide unitiza- 
tion and pooling of condensate fields. This 
has led to the erection of huge cycling 
plants in Louisiana, which permit the most 
efficient recovery of the liquid content of 
the reservoirs, and further cofiserve most 
of the gas reserve that undoubtedly will 
be of considerable future value. 


Manuscript received at the office of the 


Institute April 5, 1943. 
* State Geologist of Louisiana, Baton Rouge, 


La. 
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Many months have passed since various 
orders of the Department of Conservation 
were put into effect, and all are accom- 
plishing their purpose; namely, the elimina- 
tion of waste. Although the effectiveness 
of these orders provides considerable 
satisfaction to the members of the Depart- 
ment of Conservation, it is also a tribute 
to the members of the oil and gas industry 
in Louisiana, who, in addition to providing 
carefully prepared technical data, have 
also given unstinting cooperation and have 
thereby enabled the Department to cope 
intelligently with the many problems. 


PRODUCTION 


On Dec. 31, 1942, oil and/or gas was 
being produced in 50 parishes, or 78 per 
cent of all the parishes in the state. Thirty- 
three of the parishes produced oil and gas, 
12 produced oil, and 5 produced solely 
gas. This is indeed an enviable record for 
any state. However, it is reasonable to 
assume that eventually all parishes in the 
state of Louisiana will be productive. 
From a geological viewpoint, there is no 
apparent reason to assume otherwise—a 
point that all operators seeking oil and gas 
production in this state may well bear in 
mind. 

Twenty new fields were found during 
1942—a rate of discovery that does not 
compare favorably with the 30 new fields 
found during 1941. The record of dis- 
coveries in Louisiana during 1942 Is 
further disappointing when it is realized 
that 8 of the 20 new fields discovered were 
gas fields. During this period of war. 
emergency, there are, of course, many 
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reasons to account for the discouraging 
lack of new fields found during the past 
year. Lack of wildcat drilling, however, 
seems to be one of the chief reasons. 

Statewide production for 1942 was 
approximately 111.6 million barrels of 
crude oil and approximately 7.1 million 
barrels of condensate, or a total of 118.8 
million barrels of liquid hydrocarbons.* 
This amounted to about 8 per cent of the 
total production of liquid hydrocarbons 
in the United States. 

A comparison of production for 1941 
and 1942 shows that Louisiana produced 
approximately the same amount during 
each of these years. The year 1942 showed 
an increase of less than one per cent over 
T0941. 


COMPLETIONS 


Completion records from January to 


December 1942 show that 757 wells were’ 


drilled in or adjoining producing fields. 
These wells were drilled to deepen or 
extend producing areas and are not con- 
sidered as wildcat wells. Of this total 
number, 553 were completed as oil wells 
and 75 as gas wells, and the remaining 129 
were dry holes. This means that 83 per cent 
of the wells drilled were successful, 
compared with 76 per cent of the wells 
for 1941. 

The majority of wells drilled during 
1942 were on 4o-acre units and therefore 
established greater reserves than did the 
wells the preceding year, which for the 
most part were completed on smaller units. 
Therefore, during 1942, the percentage of 
successful completions was not only higher 
than that for 1941 but such completions 
actually established more reserves. 

A comparison of the total number of 
field wells drilled during 1942 with the 
1512 that were drilled during 1941 indicates 
a decrease of 50 per cent for 1942. Because 
of the shortage of materials and labor for 


' * Complete figures total 119.1 million barrels 
of liquid hydrocarbons, 


drilling wells, this decrease was to be 
expected. However, in spite of the decrease 
of actual completions, Louisiana has been 
able to maintain its production, thereby 
suggesting for the time being that if addi- 
tional wells had been drilled during 1942 
they would have been unnecessary. If 
increased production is to be demanded 
from Louisiana in the future, it will 
undoubtedly be necessary to complete 
more wells than are actually producing in 
the state at the present time. The present 
producing wells have, in so far as good 
conservation is concerned, attained their 
maximum daily production. 


GaAs PRODUCTION 


Production of casinghead gas in 1942 
amounted to approximately 200 million 
M cu. ft. and natural gas to approximately 
463 million M cu. ft., or a total approximate 
gas production of 669 million M cu. ft. 
These figures indicate an increase slightly 
in excess of 16 per cent over the total gas 
production for 1941. Production of natural 
gas increased 23 per cent over that of 1941 
while casinghead gas increased 3 per cent.* 

During 1942 Louisiana continued to add 
to its already enormous gas reserve. As 
already indicated, 8 of the 20 new fields 
found during the year were gas fields. 

During the past few years, considerable 
effort and research have been devoted © 
toward the utilization of natural gas for 
purposes other than fuel. A vast supply of 
derivatives available in natural gas have 
been developed and many are already in 
production. With this viewpoint in mind, 
it becomes imperative that wastage of 
gas be held to a minimum if states like 
Louisiana plan to participate advanta- 
geously in the very encouraging outlook for 
natural gas. It is not too much to expect 
that within the not too distant future 


* Order 45, issued by the Department of 
Conservation on Noy. 10, 1942, reduced the 
gas-oil ratio from 4000:1 to 2000:1, and at the 
present rate of production will conserve in 
excess of 80 million cubic feet of gas per day. 
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the value of chemical derivatives of gas 
may equal the present value of oil produc- 
tion in Louisiana. Plants such as are now 
operating at Cotton Valley and South 
Jennings, and which soon will operate at 
Erath, already indicate the manner in 
which basic raw hydrocarbons will be 
obtained from the gas. Plants now in the 
various stages of operation at Baton 
Rouge, Lake Charles, and other towns in 
Louisiana indicate the manner in which 
these hydrocarbons, or chemical deriva- 
tives, will be fabricated into artificial 
rubber, high-octane aviation gasolines, 
plastics, and other products. At present, 
it is felt that the use of natural gas as a 
fuel, at least intrastate, is economically 
desirable. It may be that within the near 
future no gas except dry gas will be per- 
mitted to be utilized as fuel. 


New Fieips, NEw SANDS AND 
EXTENSIONS IN NorTH LOUISIANA 
DURING 1942 


In north Louisiana, interest has been 
divided during the past year between 
Wilcox production and production from 
Lower Cretaceous zones such as the Pettit. 
Nine new fields were found, as follows: 


EEE 


; - Type of 
Field : Parish ee oes 
Beekman..........| Morehouse Gas 
Big Island.........| Rapides Oil 
Galvan 18 seas a Winn Gas 
Catahoula Lake. .. .| La Salle Oil 
IDlmelRid geste er c= + La Salle Oil 
bake End... ...0. .. .| Red River Oil 
Lake St. John......| Concordia Oil 
Mlanitests......--- = Catahoula Oil 
North Carterville. . .| Bossier Oil 


Se 


The discovery well in the Beekman 
field was completed in the Cotton Valley 
formation for an initial production of 
1200 M cu. ft. of gas with 33 bbl. of 42° 
A P.I. gravity oil. This production in the 


Cotton Valley formation is the first to 
be found in the northeastern part of the 
state. Subsequent to the completion of the 
discovery well, an additional well was 
drilled about one mile east of the discovery 
well. This test, however, proved dry and 
was abandoned. 

The discovery well in the Big Island 
field was a pumper. Subsequently, two 
dry holes were drilled. Although production 
from this field is obtained from the Wilcox, 
it is apparent that this field is not destined 
to be very prolific. 

The discovery well in the Calvin field 
was completed in the Paluxy formation 
with an initial production of 9500 M cu. ft. 
of gas and having a gas-condensate ratio 
of 30,000:1. This field lies between two 
well-known piercement salt domes; namely, 
Drakes Dome and Prices Dome. The 
relationship of these domes to the structure 
of the Calvin field should provide consider- 
able information concerning the possibility 
of obtaining production from structures 
formed -in areas between two closely 
associated salt domes. Such close associa- 
tion of domes is quite common in north 
Louisiana. 

The discovery well in the Catahoula 
Lake field, another Wilcox field, was not 
very encouraging. However, the second 
well in the field found 25 ft. of saturated 
sand and extended the field 14 mile to the 
southwest. 

The discovery well in the Elm Ridge 
field was completed in the Wilcox forma- 
tion for an initial production of 201 bbl. of 
41° A.P.I. gravity oil through a 12¢4-in. 
choke. The gas-oil ratio was 363:1. 
Subsequent drilling indicates that this 
field will provide very little additional 
reserve. 

The Lake End field in Red River Parish 
produces from the Nacatoch formation of 
Upper Cretaceous age. The discovery well 
was completed as a pumper. The field 
apparently is of no great significance as 
far as reserve is concerned. 
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TABLE 1.—Oil and Gas Production in Louisiana 


Area Proved, Acres 


Total Oil Production, Bbl. 


Field, Parish Homie 
by : To End of During 
4 Oil Gas? 1942 1942 
Za 
g 
S| 
NortH Lovrstana 
1 | Ajax, DeSot ad Natchitoches. s<e2 sich den ioome es 1941 120 4,605 995 
2 rae Clasborte. ou ie: fe shee sates iiws oes hoe te metre 1940 320+? 3,200° 6383 
3'| Bear Creek, Bientilles jose co seret sc cers oe are ome 1937 4,000 80,1313 35,8023 
4) Bookman; UM orehousenys.. sccts sacle there clarsnctels wiehericle =i 1942 320+ 917 917 
5 | Bellevue, Bosster sos. vari. nia eaobieeeae te eimeerns aes ; 1921 1,360 160 10,603,797 210,531 
Gil Benson; DeSoto, aio sicise eucs cela ereisi> alaisipin tetas ottes al sisiotg lew 1928 320 6,494 0 
Tal Booths ys C abloh rates rayee0s (nse ws Dasha abaqeehes satalabeder rainy oct 1916 20 2.560 3,0234 1,468 
Si Big Island, Rapides... . satetans.ntiecte es’ .asfereeeltelaaieiae © ae 1942 40 3,828 3,828 
O) Bitte Lake Mavic: ons ccsass anc sane te tas vos elenb pias 1928 340 21,366 8,470 
10 | Caddo (includes Hosston, Pine Island and Vivian areas), 
IGE EERE hee Aen + cidade Soe aaa ts Aer 1905 60,000 5,000 155,431,940 2,669,402 
ANS Cateinn WAM occes <a cele de cat Sky vie nests Vale tie as 1942 320+-2 2183 2188 
12 | Carterville-Sarepta, Bossier and Webster.................| 1922 4,250 2,813,688 56,603 
MS CRSP ERINR AU sete cto tact nants sTepiorg esos Mee aha 1925 400 0 0 
$4)\'\Catghoula Lake; La Saas. isis «= aevete nies a uaibverls « 1942 120+ 15,302 15,302 
18\|-Cedar Grove; Caddones cic. thr sek Coad acetal cee 1915 3,840 0 0 
AG iCOINT Kas COLQUELE, Senco cc alt cuiesaaie ans cette oer nine 1941 160+2 0 0 
DZ Convarsh SAOMNeo tn c.icct cc chins La aROne ates 1932 5,760 2,411,607 121,402 
1922 
18 | Cotton Valley, Webster......00....000seecceeeeeeeees tose | 2000 | 12,000 | 38,747,868 | 5,389,803 
1936 
19)| Cypress Bayou, Da Sales ok ne \s desginen 6 tees cenaloes 1941 80 87,498 44,089 - 
SOMdixies CAddy ne maw aunetectssaladebtrpn soar rec yoNieuen 1929 1,500 32,9627 9,985 
BE) Driscoll; Brenrile:. >. 031 Pcaeniesessteenee +ovk by eee 1936 1,500 21,327 9,246 
22 | Elm Grove, Bossier and Caddo.............00.000000005 1916 320 14,600 3,530,490 103,787 
23 1\ Bl Ridwar Da Gallet sgt deca’ srkivaekuieca tees abvaaitren 1942 40+2 * 4,469 4,469 
24 | Epps, Hast and West Carroll............0.eececeseeees 1928 1,280 0 0 
25 | Funny Louis Bayou, La Salle... 2.2.2.2... cece cece 1941 160+? 0 0 
26 Grane: CANO: (DB: DOW sn sis. oo sniscie is sé Zale ewes y eieaeh aie os 1941 80+ 1,400 1,400 
271) Gresuwodd, Caddo’ va iiit: ites dona p eocae oc dara abe 1940 320 0 0 
BS li Grnmans Dasorae dca auth css asisee oiuetnatereana 1937 40 28,671 0 
29 | Haynesville, Claiborne and Webster™..............0.004- 1921 12,000 75,047,646 4,641,314. 
BON Olay DaSoroyonieus Droit os casoltaness ecineemesiraitg tents 1930 80 160 1,034,667 36,081 
S15 SLOMAN, CLAIDOP NE bcs ati wisi nurmaleioucene teatie meee son Shahar 1919 3,020 71,943,181 1,048,200 
G2) Indian Bayou; LaSaue as... »iscisiveey.005.0-oains.acileaanlames 1941 40 35,395 35,395 


> Footnotes to column heads and explanation of symbols are given on page 264. 


1 Bxtends into Texas. 


2 One well field, not defined, 


3 Condensate only. 


4 Included under Waskom prior to 1941. 
5 Included under Zwolle prior to 1941. 


6 Included Dixie and C 


r Grove prior to 1941. 


7 Included under Caddo prior to 1941. 


1 Extends into Arkansas, 
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Oe ee ee a 


Total i : Oil-producti 
pt nas eee Number of Oil and/or Gas Wells  ethode 
End of 1942 zs 
eS 
2 
During 1942 End of 1942 Number of Wells z 
he 
& | ToEndof | During | Completed 2 
E 1942 1942" | to we of Tem: | prod < 
porarily roducing | Producin, . Artificial 
A Completed|Abandoned| *gyi¢ Oile Gane ®| Flowing Tait g 
| Down ay 
ia 4 
Nort Lovulsiana 
1 0 0 2 1 0 2 0 0 0 0 
2 238 47 1 0 0 1 0 0 0 0 
3 6,406 3,493 6 1 0 0 0 6 0 0 
4 13 13° 1 1 0 0 0 1 0 0 
5 2,625 59 447 2 1 y 153 0 0 153 
6 107 0 5 0 0 0 0 0 0 0 
7 4 0 14 0 0 0 2 0 0 2 
8 0 0 1 i 0 1 0 0 0 0 
9 06 0 il 0 y y 1 0 0 i 
10 143,8346 888 4,806 30 113 y 1,427 17 0 1,427 
11 & z 1 1 0 1 0 0 0 0 
12 42,686 8 201 0 3 y 27 0 0 27 
13 1938 0 5 0 0 0 0 0 0 0 
14 6 6 2 2 0 0 2 0 1 1 
15 7 0 18 0 0 0 0 0 0 0 
16 0 0 1 0 0 1 0 0 0 0 
17 55 0 199 0 11 1 63 0 0 63 
18 252,461 70,263 454 1 6 689 46 39 9 37 
19 26 15 2 0 0 1 1 0 0 1 
20 7 0 56 1 3 3 0 0 3 
21 13,614 2,293 4 0 0 0 0 4 0 0 
22 194,535 112 249 0 3 y 39 13 0 39 
23 3 3 1 1 0 0 1 0 1 0 
24 8,753 1,226 5 0 0 1 0 4 0 0 
25 0 nO 1 0 0 1 0 0 0 0 
26 0 0 2 1 0 0 2 0 0 2 
27 0 0 2 0 2 0 0 0 0 
28 0 0 1 0 0 0 0 0 0 0 
29 934,604 3,078 , 895 127 56 y 381 0 126 255 
30 168 8 15 0 0 y 4 2 0 4 
31 7,650 473 641 1 4 y 319 0 0 319 
rn ee eer Ge Pe re 


Included under Elm Grove prior to 1940. 
9 Includes input wells. 
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TABLE 1.—(Continued) 


ST 


, : Deepest Zone Tested 
bier Producing Formation eed of 1942 
Depth, Avg. Ft. 
OF hey} 2 g 
3 Ay N bo 3 § N . 
: ney ame Agee ra 7 a ame 3 
E lees glcs het Leb dba ae ie 
Z |2oe = EIS a =| He 3 a 3S as 
2 [Ros eles #12 | ee] $e |e8l z BS 
3 [6 #F<|g8 é|é&|es| a |2<| # am 
Norra Lovisiana 
1 42 Paluxy CreL 8 Por 3,209} 3,214 5 | D | Paluxy 3,500 
2 61 Hosston CreL § Por | 6,166| 6,176 10 | DF | Hosston 6,706 
3 59 Pettit CreL OL 16 6,605 | 6,780 25 | D | Hosston 8,016 
{ Hosston CreL 8 125 7,215 | 7,879 15| D , 
4 otton Valley Jur 8 Por | 3,700! 3,720 20 Eagle Mills salt 6,956 
1 Nacatoch CreU S Por 300 425 30 | DF | Eagle Mills salt 9,070 
5} (18-10 Rodessa CreL | OL | Por | 1,700| 1,900 z | DU 
6 Paluxy CreL NS] Por | 3,000| 3,100 10 | A | Paluxy 3,440 | 
Nacatoch CreU S Por 930 1,150 25 | A | Mooringsport 3,758 
7 Washita CreL § Por 2,400 2,490 10; A 
Paluxy CreL 8 Por | 2,830} 3,000 10} A . 
8 ilcox Eoc NS] Por 5,150 5,152 2 Midway 7,105 
9| 42-45 Chalk Series CreU Cc Fis 2,100} 2,500 z| T | Paluxy 4,503 
19-21 Nacatoch CreU § Por 800 1,000 30 | Af | Igneous below 11,419 
28-39 Saratoga-Annona CreU Cc Fis 1,400| 1,700 xz | Af | Eagle Mills salt 
23-44 Tokio CreU Ss Por | 2,000} 2,100 20 | Af 
10 26-43 Paluxy CreL § Por 2,300 2,60010 az | Af 
Ferry Lake CreL A Fis 2,700 z| Af 
Rodessa CreL OL | Por | 2,800] 2,95010 a | Af 
42-44 Sligo CreL OL | Por | 3,620] 3,700 z| Af 
Hosston CreL 8 Por 3,900 | 4,000 15 | Af 
11 72 Paluxy CreL 8 Por 5,784| 5,794 10 L. Cretaceous 9,719 
12| 26-43 Tokio CreU NS] Por 2,675 3,175 30 | A_ | Cotton Valley 10,070 
18 Nacatoch CreU 8 Por 800 850 20 | N_ | Cotton Valley 9,141 
Eagleford CreU S | Por | 2,450) 2,475 8| N , 
14} 39-43 ileox Eoc 8 Por 4,040} 4,100! | 50 Midway 5,400 
15 Tokio CreU 8 Por 2,450 500 25 | A | Hosston 6,001 
16 Wilcox Eoc 8 Por | 2,173| 2,185 12 | AM | Wilcox 4,006 
17 38-45 Saratoga-Annona CreU C Fis 1,600} 2,100 z | Af | Hosston 8,929 
42 Paluxy CreL 8 Por 3,604| 3,426 20 | Af 
27-30 Ozan CreU 8 27 2,500| 2,600 30 | A | Cotton Valley 9,198 
1g | J 91-53 Rodessa CreL 8,L | 24 3,900} 4,700 | 35 | A 
49-67 Hosston CreL 8 17 5,500} 5,800 | 10| A 
41-65 Cotton Valley Jur 8 17 7,900} 8,650 | 40) A 
19 44 Wilcox Eoc 8 22 4,750| 4,765 15 | AM | Midway 5,976 
20 38 Palux CreL 8 Por | 2,400] 2,475 10 | T | Mooringsport 3,514 
21 Rodessa CreL OL 16 5,860] 5,885 15 | D | Hosston 7,693 
Hosston CreL 8 12 7,160 7,220 25 | D 
acatoch CreU 8 Por 800 1,000 30 | A | Cotton Valley 8,647 
22 29-30 Ozan CreU iN] Por 1,550 1,750 12) A 
Tokio CreU 8 Por 1,675 1,930! | 50) A 
Paluxy CreL 8 Por | 2,400} 2,500 10| A 
23 41 Wilcox Eoc $ Por 4,572 | 4,585 13 | AM | Midway 5,976 
24 Monroe Gas Rock CreU Cc Por 2,302 | 2,356 25 | D | Eagleford 2,820 
25 Sparta oc 5 Por 1,465 1,475 10 Wilcox 4,000 
26 Paluxy CreL 8 Por | 2,820] 2,858 10 Paluxy 2,858 
27 Paluxy CreL 8 Por | 2,549] 2,606 20 | AM | Paluxy 2,981 
28| 38-39 Paluxy CreL 8 Por | 2,929] 2,934 5 | D | Paluxy .| 2,961 
35-36 Tokio CreU 8 Por | 2,725| 2,875 25 | A | Smackover 11,254 
29 35 Rodessa CreL OL | Por | 4,250} 4,400 20 | AL 
38-42 Sligo CreL OL 18 5,200 5,650 20 | AL 
30| 37-39 Eagleford CreU 8 Por 2,538 | 2,581 11 | NL | Paluxy 3,373 
31 35-38 Nacatoch CreU 8 Por | 1,000] 1,400 50 | DF | Cotton Valley 4,504 
35-38 Tokio CreU 8 Por 1,900 2,000 50 | DF 
32 44 Wilcox Eoc 5 Por | 4,294] 4,304 10 | AM | Midway 5,905 


10 Range of producing sands. 
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Area Proved, Acres Total Oil Production, Bbl. 
8 Field, Parish fee of 
g Be ing Gas? ToEnd of | During 
Zz " ; a 1942 1942 
Oo 
a= 
wa 
| 82 | Lake Bistineau, Bienville:.... 0.6.0 ce epee ee cers ee coun 1916 5,200 25,1933 11,6015 
| 34 | Lake End, Red River....2....-..--000-000ee00ueese ees 1942 40+ 407 407 
| erahdiake sty J OW) CONCOPERG.. «c120 cares eo ctw a ones wes nol nane 1942 400 160+ 67,012 67,012 
Beriartowaker|Catahotldnte.. 25. 0cavl esses kic> ns terecwes 1941 40 39,154 28,375 
37 | Lisbon, Claiborne and Lincoln...............008-+-000+: 1936 8,000 1,920 9,997,293 758,012 
88 | Logansport, DeSotot.... <2... 2 cece ce cere eee seetnesese 1938 12,800 71,4548 44,3163 
Pre BOM Done wood, Cadden gece vere lvanteie Ho vlew ao ve Were s Rianne 1926 4,560 15,4653.4 4,1248 
AAP MA nalf est, CLAROULG! ecielats evs.c(Aesiveis ce ecnrnala elec cin bee sinie 1942 40 597 597 
41 | Monroe, Ouachita, Morehouse and Union............+++- 1916 251,000 0 0 
AD Nebo-Hemphill, LaSalle. 5. 2.:..6.s0cis cone ence eeicinae ess 1940 5,880 4,087,090 3,153,675 
43 | North Carterville, Bossier..........-.--.020++0++000e0: 1942 40+2 4027 1,027 
44 | Northeast Lisbon, Claiborne............-.00200002 0000s 1941 640 0 0 
ARM Chaka WitG Reed yescite stele ci cio" cient stuiniesclfiesx’ seimye le 1928 60 6,39312 4,287 
AG OUR aSAUG soldiers? <i as e2ecicncicteuitinr rep mea 1940 8,300 8,300 9,773,866 4,549,093 
47 | Pleasant Hill, DeSoto and Sabine........-..-.-.0s++000 1927 2,000 . 1,494,753 26,457 
48 | Red River-Bull Bayou, DeSoto and Red River..........-- 1912 37,000 3,000 57,097,620 335,301 
AON Richland, MiCManl son< ce 4 casas. = ora am ee eneas\lse 1926 49,280 0 0 
50 | Rodessa, Caddol.. 11.22... eee eee eee ences 1930 10,000 8,000 75,812,878 4,121,598 
AGIPRUSEOLADNICOM ea cticya itale esse vee ise Slates ginny cindy ateisinials 1937 320 0 0 
52 | Shongaloo, Webster........-.-- 20+ -0-s2e sree esse eee 1921 150 5,600 176,673 8,577 
Ff 53 | Shreveport, Bossier and Caddo.........-...+++0+-020005 1913 2,200 6,000 5,499,300 928,155 
. if) CO agp ee 1936 1,000 25,2978 10,9378 
is 65 | Simsboro, Lincoln...........-0- cece eee e erence ees 1935 700 8,5613 3,8813 
' : 
Le 56 | Sligo, Bossier... .....0.2ce csc n eer t teeter see senes 1922 2,000 13,000 3,408,827 856,465 
a 57 | South Jena, LaSalle............---- 1941 600 193,527 152,923 
is §8 | Spider, DeSoto................5.5- 1914 500 0 0 
hi 59 | Spring Ridge, Sabine.............---+++ : 1931 40 160 £ 0 
60 | Standard, LaSalle............. cn eeee reese eset teen ees 1940 1,000 0 0 
hud 
lye 61 | Sugar Creek, Clatborne......-....-0+02s eee cece sere 1930 440 4,000 1,493,015 408,626 
~~ 62| Summerville, LaSalle.........0.s0ceeeeseeeereeeeee 1940 | 700 40 245,270 | 199,367 
'  * 631 Sutherlin, DeSoto,........00.-sssee ees eeeee kid 1920 1,280 0 0 
64 | Trout Creek, LaSalle........2..02ece eee eee eens .| 1941 250 120,236 111,880 
65 | Tullos-Urania-Georgetown, Grant, LaSalle and Winn...... 1925 6,600 25,886,138 777,804 
RETR PEN pre dE Oe Mi ha esky eens date Bene vs. 1924 1,600 26,388" 4,136 
ite Sulphur Springs, LaSalle............-.+0eseeeees 1927 350 12,290 0 
"3 os Wiley Take, Colahouls eS | Sat A tench crcle teins 1941 80 102,011 96,743 
69 | Zenoria-Little Creek, LaSalle............+--++sseeee0 0 1938 2,680 2,680 1,778,610 1,348,720 
Treolle, Sabine. .os eo ees ee ee ett 1928 28,000 14,687,0931° 258,981 


12 No records prior to 1941. ; 
14 Included Bethany and Longwood prior to 1941. 
15 Included Blue Lake prior to 1941. 
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TABLE 1.—(Continued) 
Oil-production -] 


Total Gas Production, Number of Oil and/or Gas Wells Methods, s 
Millions Cu. Ft. End of 1942 re 
During 1942 End of 1942 Number of Wells | & 
ei wo 
& : Completed Tv. € 
8 | ToEndof | During | to Bnd of aril Producise'l Prodiid ; Artificial 
5 1942 1942 1942 | Completed|Abandoned Peat x Olle "CG rena Flowing Lift 8 
s Down a 
a a 
33 33,912 11,693 28 0 0 0 0 17 0 0 
34 0 0 1 1 0 0 1 0 0 1 
35 32,676 32,676 10 rio 0 1 9 0 9 
36 y y 1 0 0 0 1 0 1 0 
37 19,081 4,920 273 4 31 ; y 145 7 0 145 
38 17,792 11,439 13 2 0 2 0 ll 0 0 
39 7,9874 238 38 0 y y 0 2 0 0 
40 0 0 1 1 0 0 1 0 0 1 
41 | 3,249,889 217,936 1,446 30 12 y 0 1,313 0 
42 4,677 3,379 139 62 0 4 130 5 75 55 
43 0 Ils 0 1 1 0 0 1 0 0 vl 
44 0 0 2 z 0 2 0 0 0 0 
45 0 0 7 0 0 y 4 0 0 4 
46 11,103 7,649 190 0 0 8 176 6 57 119 
47 416 68 64 - 0 5 7] 25 1 0 25 
48 68,531 964 1,441 1 26 y 105 9 0 105 
49 460,619 0 313 0 0 2 0 0 0 0 
50 463,599 45,279 504 0 10 4513 288 129 80 208 
51 0 0 1 0 0 1 0 0 0 0 
b2 72,907 355 , 94 0 1 y 2 1 0 2 
53 10,619 3,377 60 4 0 2 46 0 12 34 
54 5,386 1,810 6 0 0 0 0 6 0 0 
55 9,318 1,696 2 0 0 0 0 2 0 0 
56 164,0 28,661 172 13 2 y 63 47 3 60 
57 71 71 7 0 0 2 5 0 3 2 
58 341 0 5 0 0 0 0 0 “0 0 
59 0 2 0 0 0 0 0 0 0 
60 682 496 3 0 0 2 0 1 0 0 
61 69,801 9,826 36 5 1 0 14 20 13 1 
62 516 97 13 4 0 0 li uf 2 9 
63 224 0 4 0 0 0 0 0 0 0 
64 48 48 6 1 0 0 6 0 1 5 
65 5 0 532 3 2 7] 214 0 0 214 
66 13,4334 1,015 32 0 2 7] 0 3 0 0 
67 0 0 12 0 0 0 0 0 0 0 
68 y y 2 0 0 0 2 0 2 0 
69 2,92 2,671 74 19 2 5 55 “A 6 49 
70 18015 0 382 0 15 y 41 0 0 41 


18 Includes three input wells. 


J. HUNER, JR. 


TABLE 1.—(Continued) 


eres Producing Formation merrtrerat yrs : 
é Depth, Avg. Ft. | 4 
& a Sie ate ice 
ioe) +2 > 5 od g r 
8 ea 8als8 Name Age® 8 eiee = 33| 2 Name Sm 
Zz Be G|30 S 2 m q i =—) | ‘ 
@ |S 3 ola Sel 8 peg) ee Pet at se a 
2 |faralsa On ek ee celle aS 
i) n iS) AY = Q a nm A 
Ozan CreU 8 Por 1,950 2,100 25 | AF | Cotton Valley 8,532 
33 Tokio CreU 8 Por 2,525 2,675 25 | AF 
Sligo CreL OL 17 5,000 | 5,350 40 | AF 
Cotton Valley Jur 8 12 8,400 8,532 y | AF 
34 Nacatoch CreU 8 Por 1,224 1,251 y | D_ | Hosston 7,120 
35 Sparta Eoc 8 Por 2,130 | 2,145 15 | D_ | Rodessa 9,994 
34-45 Wilcox Eoe s Por 3,487 4,57710 55 | D 
36 6 Wilcox Koc 8 22 5,108 | 5,133 25 Midway 7,031 
32-33 Sligo CreL OL 18 5,100 5,350 10 | DL | Eagle Mills salt 12,592 
37 42 Hosston CreL Ni} Por 5,300 | 5,400 7 | DL 
Cotton Valley Jur § 13 8,400} 8,800!° | 30 | DL 
56 Smackover Jur L Por | 10,150 10,400 100 | D 
38 Rodessa CreL OL 18 4,825| 5,020 60 | A | Hosston 6,271 
{ Sligo CreL OL 12 5,980 | 6,000 20) A 
Nacatoch CreU § Por 870 970 40 | A | Hosston 6,065 
9 Paluxy CreL S Por | 2,690} 2,775 20| A 
3 Sligo CreL | OL | Por | 5.590) 5,630 | 40| A 
Hosston CreL 8 Por | 6,000} 6,050 50 | A y 
40 20 Sparta EKoe 8 Por 1,810 | 1,817 7 Wilcox 4,554 
Monroe Gas Rock CreU Cc Por 2,145 | 2,205 30 | MC | Morehouse 10,475 
= { Second Sand CreU | § | Por | 2,265| 2,430 | 10|MC| _ 
19 ockfield Eoc 8 Por 1,420 1,485 15 | AL | Midway 5,301 
42 | 39-43 Wilcox Eoc § | 25 | 31340] 4,150 | 400 | AL 
43 39 Sligo CreL OL Por 6,029 6,122 y | AL | Hosston 6,382 
44 Hosston CreL § Por 5,100 | 5,21310 25 | NL. | Hosston 6,185 
45 CreU S Por 2,200} 2,300 10 Upper Cretaceous | 3,001 
46| 26-32 Wilcox Eoc 8 20 2,040 2,790 | 154 | AL odessa 8,997 
47| 40-43 Paluxy CreL s Por | 3,100) 3,250 15 | N_ | Mooringsport 5,063 
Nacatoch CreU 8 Por 725 1,000 30 | AF | Hosston 6,479 
48 Saratoga-Annona CreU 8) Por 850 1,050 z| AF 
Paluxy CreL 8 Por 2,450}  3,5001° 10 | AF ‘ 
49 okio CreU § Por 2,349 | 2,447 76 | A | Cotton Valley 9,986 
50| 40-70 Rodessa CreL §, L, oi 5,400| 6,100! | 125 | AF | Eagle Mills salt | 11,486 
OL 
51 Sligo CreL OL | Por | 5,300) 5,325 20 | A | Hosston 5,822 
52 { 29 Tokio CreU ) a, seu aot > Bs x Cotton Valley 10,462 
50-65 Cotton Valle Jur NS} 0 ; 2 
Nacatoch : CreU S Por 875 1,025 25 | A | Cotton Valley 8,690 
53 Tokio CreU s Por 2,450| 2,500 10} A 
Sligo CreL OL 18 5,550 5,620 15 |-A 
54 58 Rodessa CreL OL 15 5,500] 5,750 35 | A | Cotton Valley 10,383 
Rodessa CreL OL 17 5,280 | 5,292 12 | D_ | Cotton Valley 10,002 
55 { Heston CreL g | 12 | 6460| 6,540 | 25| D 
, acatoch CreU § Por 830} 1,060 40 | Df | Hosston 6,122 
Ozan CreU S Por 1,600 1,800 15 | Df 
\ Tokio CreU S Por | 2,460] 2,630 10 | Df 
56 Paluxy CreL S Por | 2,640) 2,810 15 | Df 
41-43 Mooringsport CreL L Por 3,000 | 3,200 10 | Df 
57 Rodessa CreL OL 15 4,150 | 4,450 30 | Df 
49 Sligo CreL OL 17 4,925 5,275 50 | Df ? 
57| 33-43 Wilcox Koc iS) "26 3,272 3,77610 51 | NL | Midway 5,062 
58 Paluxy CreL $ Por 2,800} 3,100 20 | A_ | Hosston 6,063 
59 39 Paluxy CreL s Por | 3,350} 3,370 5 | D_ | Mooringsport 3,723 
60 Wilcox Eoc iS] 28 2,164} 2.48519 | 52 | NL | U. Cretaceous 5,097 
Rodessa CreL OL 18 4,300} 4,600 13 | A | Cotton Valley 10,759 
61 | < 32-37 Sligo CreL OL 14 4,900 5,50019 50 | A 
34 Hosston CreL 8 25 5,550| 5,820 18 | AL : 
62| 28-33 Wilcox Eoc 8 20 2,512 3,16710 45 | NL | Midway 4,071 
63 Paluxy CreL s Por | 2,775| 2,925 10 | D | Paluxy 3,003 
64| 35-43 Wilcox Koc 8 28 3,168| 3,614 | 49 | NL | Midway 4,810 
65 | 21-22 Wilcox Koc 8 Por | 1,490] 1,609 9 | Nf | Tokio 6,463 
Nacatoch CreU 8 Por 925 1,075 30 | A | Hosston 6,400 
Tokio CreU 8 Por | 1,875 | 2,350! | 50| A 
ys Paluxy CreL § | Por | 2,540] 2,750 | 30] A 
Hosston CreL 8 13 6,157} 6,185 15) A ; we 
67 20 Cockfield Eoe 8 Por 794 804 9 | NF | Wilcox oes 
68 37 Wilcox Koc 8 Por 5,533 5,539 6 Midway a 
69| 19-38 Wilcox Eoc is} 28 1,612 | 3,590! | 190 | A Midway 4, 
A CreU C Fis 2,100! 2,500 z | A | Rodessa 6,178 
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TABLE 1.—(Continued) 


——————————— 


Area Proved, Acres Total Oil Production, Bbl. 
‘ ; Year of 
Field, Parish Discovery 
ke . b To End of During 
5 = ae 1942 1942 
g 
ZA 
s 
5 
Sourn Louisiana 
T1s|cA bbevilles.V ermiiond. dese acai e -/slaia aise ee eats 1937 200 955 743,925 99,726 
72 | Anse la Butte, Lafayette and St. Martin................. 1902 200 4,996,121 2,252,494 
73)|' Avery. Island, [berg si san... sok 200 os cigeieoineliedies ea ole 1942 20 22,518 22,518 
741 Bancroft, Beauregard. cc 0:s «a0 ses scrapie ee saline ose els 1938 750 3,111,653 323,320 
75)| DATALST I, sf EHETEON. 9 sce re stoi e ce oe Se ealewtee oie eae 1939 270 2,511,004 1,059,337 
76 | Bastian Bay, Plaquemines.............0-200200eeeeeeee 1941 120 59,966 48,505 
77.1 Bateman Lake; St:, Maryicc.wues «scot so saat ae oe 1937 4,640 1,258,958 338,652 
78)\. Bay Baptiste, 2 erreonne. 2s wad saws stage or tees wk 1938 Abandoned 1,320 0 
79 | Bay de Chene (Hackberry Bay), Jefferson and Lafourche. . 1941 40 160 36,800 36,800 
80} Bayou Bleu, .Lbertele: ager. <sist le vioictaite sete Pelee Pareieiorey 1929 480 1,655,142 754,273 
81 | Bayou Bouillon, St. Martin............002 cece cece sees 1902 40 421,762 11,304 
82 | Bayou Choctaw, W. Baton Rouge and Iberville........... 1931 110 3,838,608 266,386 
83 | Bayou Couba, Jefferson...... 0.0... 0000 eee » 1942 40 2,862 2,862 
84 | Bayou des Allemands, St. Charles and Lafourche. 1937 400 630,377 247,678 
85 | Bayou des Glaises, Jberville...............4. 1940 Abandoned 3,679 0 
86 | Bayou Mallet, Acadia................0.0005 1936 360 517,840 90,532 
87 | Bayou Pigeon, Jberia.................00 00s ’ 1940 200 583,677 212,722 
88 | Bayou Sale, StMatys. toe atkh cc cthanienteres wen : 1941 1,280 1,086,287 944,537 
89 | Bay St. Blaine, Terrebonne.............2.-2005 1934 180 823,510 161,164 
O01 Belle Teles St) Mary sc.4.5: stasis b\s:s ae aie sas. <5 Seems aos 1941 20 4,160 2,299% 
OT Big LAS, COMeHON sareros scores Gees Osan siete se 1935 , Abandoned 72,338 0 
09'} Black Bayou; 'Camerotte.c olccsieveeenms 1atwee esses 1929 300 9,639,656 924,387 
93 | Bosco-Cankton, Acadia and St. Landry 1934 1,600 640 23,334,474 1,377,807 
64:\ Branch, Acadia. 0 ifoc0 oo. ctusls sleet 1942 3202 64,812 64,8123 
95 | Bully Camp, Lafourche............... ° 1942 20 0 0 
96 | Caillou Island, Terrebonne.............- -. 1930 500 33,719,593 1,525,007 
97 | Cameron Meadows, Cameron..............0-00000eeeee 1931 300 9,142,989 680,703 
98 | Chacahoula, Lafourche............cceceesseceeeeeeeees 1938 260 1,970,547 617,871 
00: \Chaikloy: Camerot,.;cncs «\ vinicessiocien cease same acre 1938 2,000 4,370,630 1,510,258 
100:)}:Charenton, St. (Mare sac Shlona's see pieces caaleieliaeeietace 1936 750 9,792,817 1,379,894 — 
NGI: Cheney ville; amides. ara, cath s.ciciie ADO MER eS sR ene Oe 1935 640 3,667,396 870,314 
102 | China, Jefferson Davis nine 1940 Abandoned 7,110 0 
108] Creole; Camaronivass sii acer. ac aiiobatee'ss bah ae 1938 100 1,969,176 262,691 
NOS!) Darnows A GOCHHtONs ai tcsslndcvtnd reeks SUR ts ee 1932 175 5,490,034 520,801 
105 | Deer Island, Terrebonne... cvecevensscetenceeereens 1942 3202 0 : 0 
106 | Delacroix Ts! land: Plaquemanesy:....%. ccna asteestre ts > Ce 1941 120 48,422 41,058 
107 | Delarge, Terrebonne....... Patio slo Mijgaaan k heatetihian ir at 1938 6402 194,100 39,4908 
108 | Delta Duck Club, Plaquemines..........0..00ceeeeeeees 1941 80 61,002 28,175 
109 | Delta Farms, J 5 she And Lafourche. isis. sv¢ ve gers valor 1940 640 498,293 316,072 
116) | Dog Lake ervenonneivis a ons cas aah esate ers. < 1935 160 2, 703, 150 251,825, 
111 | East Hackberry, Cameron.............. 00 cece cuee ences 1927 840 29,879,962 1,502,304 
112 | East White Lake, Vermilion..............06c0ceeeeeees 1940 320 298,450 21 
119 j) Bduerly; Calcasteut scat. ru tencccocuiincese eines ate 1912 215 8,508,163 oor 
134} Bole; Accgeless os. So aeu J basic haan commis sine ae 1939 2,100 11,911,529 3,313,913 
115 | Erath, Vermilion.......... Fane ls es Saree x eae ited 1940 2,400 382,111 197,383 


116 | Fausse Pointe, Jberia and St. Martin..........0.cceeeees 1926 100 169,591 56,512 
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Total Gas Producti : Oil-producti 
Millions Cu. Ft. Number of Oil and/or Gas Wells Methods cs 
End of 1942 
a] 
: 6 
During 1942 End of 1942 Number of Wells | 8 

| a Completed é 
2) ee | eee |e" Tem: 5 
| porarily | Producing | Producin Artificial | 5 
| z Completed|Abandoned| * ght Oile Geko ®| Flowing Thift a 
| z | Down a 
| r= 
| Soura Lovistana 
| 71 8,737 2,660 12 0 1 2 2 7 9 0 
: 72 1,855 1,094 y 4 4 4 62 0 51 11 

73 13 13 1 i 0 0 1 0 1 0 

74 15,864 2,101 43 0 y 11 26 0 11 15 

15 1,617 821 23 1 1 2 21 0 21 0 

76 579 576 3 1 0 1 2 0 2 0 

17 9,029 8,309 14 1 0 416 4 6 10 0 

78 68 1 0 0 0 0 0 0 0 

79 301 301 2 1 0 1 1 0 1 0 

80 348 194 41 3 y 2 31 0 26 5 

81 102 0 15 0 0 1 2 0 1 1 

82 554 178 23 1 0 8 14 0 3 11 

83 0 0 Vv 1 0 1 0 0 0 0 

84 2,061 859 15 6 i 5 7 1 8 0 

85 0 0 1 0 1 0 0 0 0 0 

86 1,267 152 8 0 0 0 3 2 5 0 

87 268 121 5 0 0 1 4 0 4 0 

88 1,433 1,346 24 16 0 3 21 0 21 0 

89 85 145 14 0 2 0 10 0 9 df 

90. 341 187 1 0 0 0 0 1 1 0 

91 263 0 5 0 0 0 0 0 0 0 
92] 1,900 578 | 38 5 yo 8 25 ee vit 8 
‘ 93 46,928 4,683 72 0 3 14 38 4 30 12 |PM 

94 3,772 3,772 1 1 0 0 0 1 0 

95 12 1 1 1 0 0 0 1 1 0 

96 2,988 982 55 1 0 1 49 0 39 10 

97 884 121 68 2 1 8 34 0 8 26 

98 1,529 544 17 4 0 1 16 0 16 0 
2 99 9,573 3,849 39 4 y 6 32 0 31 1 

100 3,324 278 205 2 y 17 143 0 15 128 
101 13,243 3,240 49 0 0 4 28 2 21 9 

102 822 1 0 1 0 0 0 0 0 
im 103 1,164 268 10 0 on 2 8 0 8 0 
me, 104 9,319 202 22 0 0 2 19 0 19 0 
hm 105 0 0 1 1 0 1 0 0 0 0 
i 106 180 | * 100 2 0 0 0 1 1 2 0 
i 107 6,711 1,380 i 0 0 0 0 1 1 0 
t 108 147 03 2 0 0 0 2 0 2 0 

109 1,102 564 11 7 0 1 10 0 10 0 

110 1,091 324 17 0 1 4 9 1 9 il 

111 5,197 1,158 152 1 8 18 54 1 24 31 

112 1,161 577 1017 4 0 1 9 0 8 1 

113 2 0 177 0 y 0 14 0 0 14 

114 17,142 6,047 101 0 0 3 92 0 73 19 

115 1,968 1,124 11 2 0 2 0 9 9 0 

116 918 634 17 2 4 1 4 0 4 0 


16 Includes two Sie wells. 
17 Two dual completions. 
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TABLE 1.—(Continued) . 
ee 
J ere Deepest Zone Tested 
ron Producing Formation ; ee End of 1942 
Range Prod. Sds. 
oes 
- x 2 al Fa 
BS Py : ee Name Agee 5 : 3 Isl 8 | 2 Name 3 
B lees ce 315 |B | a |siee| & be 
Z |\BOME| EC 2 | 2 |e] 83 lelea| 3 22 
Pos ole, & & a 8B g po 3 a5 
& s 2S Ie = oO se | 5 Sg oc |S i 2 i ot 
ite Os ate oO|a ite am pala | a =| 
Souts Lovistana 
71 50 |0.1 MioU s 26 6,400 | 10,300) 5) 20 | D | Uvigerina 12,214 
23 Pli iS) Por 1,165 | 2,400| 2) 20} Ds | L. Miocene 9,936 
72 | < 23-40 MioU 8 30 2,800} 6,000} 7; 70} Ds 
32 MioL 5 25 9,430} 9,820| 2} 35 | Ds F 
73 32 MioU s Por | 8,920} 9,030| 1| 80 | Ds | U. Miocene 12,005 
74 41 Cockfield Eoc 8 28 7,250 | 7,452| 2! 12 | AF | Wilcox 11,018 
75 37 |0.2 MioU 8 32 7,600 | 10,055 | 4; 20 | D | U. Miocene 12,246 
76 0 MioU 8 Por 9,350 1} 28} D |U. Miocene 10,714 
77| 33-45 MioU s 25 8,600 | 10,900 |10} 27 | D | U. Miocene 11,876 
78 ) MioU 8 Por | 11,200 1} 5] D |U. Miocene 13,409 
79 |f - 33 Pli s) Por | 2,5 1} 50} Ds | U. Miocene 9,887 
MioU s) Por | 7,470 1; 30] Ds 
80 32 MioU 8 Por | 1,250] 6,530 |14| 28 | Ds | L. Miocene 11,049 
81 20 MioU Ss 27 3,200 1; 15 | Ds | L. Miocene 9,405 
MioL rs) Por 7,480 1} 15 | Ds 
82 26 MioU 8 27 2,400} 6,300} y| 25 | Ds | L. Miocene 10,033 
37 MioL 8 38 7,500 | 8,400} 4) 25 | Ds 
83 36 MioU 8 Por | 6,535 1; 6) Ds | U. Miocene 6,917 
84 35 |0.2 MioU Ss Por | 5,425 | 10,385| 7| 25 | Ds | U. Miocene 10,794 
85 38 |0.13 MioL s Por | 8,640 1; 7 | Ds |L. Miocene 10,380 
86 30 MioL 8 Por 6,380 | 7,190} 3) 15 |. D | Vicksburg 8,404 
87 27 MioU 8 30 8,050| 8,150} 2} 10 | D |L. Miocene 11,934 
88} 35-49 MioU § 30 4,540 | 10,730| 4) 50 | D |U. Miocene 12,404 
89 29 MioU iS) Por | 5,600 f 5) 40 | Ds | U. Miocene 11,012 
90 47 MioU 8 Por 9,800 1} 55 | Ds | U. Miocene 12,012 
91 40 MioU 8 Por | 6,700} 8,300] 3) 25 | D_ | Marginulina 10,600 
39 MioL $ Por | 9,050 1 16.]) D 
g2 | § 22-80 |0.15 MioU s 35 4,200 | 5,500| 7; 30] Ds | L. Miocene 8,480 
37-45 MioL 8 35 7,500 | 7,900} 2} 50 | Ds 
93 | 38-48 MioL |§,LS} Po 7,900} 8,825| 7) 27] D_ | Vicksburg 10,434 
94 51 MioL 8 Por | 10,437 | 10,447] 1] 10 | D |L. Miocene 10,447 
95 MioU 8 Por 996 | 1, 1} 10] Ds | U. Miocene 1,496 
96 35 MioU $ Por | 3,700} 7,800 |20} 67 | Ds | U. Miocene 9,350 
97 { 20 Pili 8 Por | 1,300 1} 30} Ds | Salt 9,331 
28-42 MioU 8 Por | 3,300} 5,600} 5} 30] Ds 
98 34 MioU 8 Por | 6,034} 9,360} y| 30] Ds | U. Miocene 9,569 
99 { 36 MioU 8 Por 7,100} 8,900} 4) 32 | D |L. Miocene 11,693 
37 MioL s Por | 8,400} 10,100} 3} 30| D e 
100 22. MioU 8 Por 950 | 9,250 |10} 20 | D | U. Miocene 10,690 
101 { 44 Cockfield Eoe 8 Por | 5,350} 5,500} 3) 28 | Ds | Wilcox 8,230 
44 Sparta Koc S | Por | 6,150 1} 10} Ds 
102 47 : MioL S Por | 9,300 1} 20} D |L. Miocene 9,965 
103 MioU 8 Por | 5,200} 6,600} 3} 25 | D |L. Miocene 9,895 
104 { 30 |0.12 MioU 8 Por | 4,250} 7,000! y| 45 | Ds | L. Miocene 10,013 
MioL Ss Por | 8,260 6| 27] Ds 
105 MioU § Por | 9,565 1} 5] Ds | U. Miocene ~ 111,470 
106 45 MioU 8 Por | 8,915} 8,970] 2} 18} D |U. Miocene 11,165 
107 51 MioU SS] Por | 13,000 1} 65 | D | U. Miocene 13,333 
108 42 MioU 8 25 | 10,750} 11,110| 2) 22} D |U. Miocene 11,494 
10 35 MioU 8 Por 800 | 11,800} 5| 30] D | U. Miocene 12,015 
110| 33-52 MioU 8 Por | 6,700} 7,600) 2} 45 | Ds | U. Miocene 9 ,498 
11 27 MioU 8 33 2,700 | 7,600} 8| 48 | Ds | L. Miocene 11,667 
33 MioL 8 Por | 6,150 | 10,100} 5} 30] Ds 
112 37 MioU § Por | 5,900} 10,500} 7/ 30 | D | U. Miocene 11,163 
113 22 MioU 8 Por | 3,074] 3,187] 1) 18] Ds | Vicksburg 9,816 
_ 36 10.04} Cockfield Eoc S Por 6,400 1} 20] D | Wilcox 11,935 
114 48 Sparta Eoc 5 Por | 7,600 1; 20} D 
42 ileox Koe SS) 22 | 8,500 1; 100 | D 
115 a ne) 3 Es othe ere : ee Me L. Miocene 12,005 
i r 5 L. Miocene 
a { 35 MioU | S | Por | 6,700] 8,700| 3} 25 | Ds a 
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TABLE 1.—(Continued) 
AE ae aa a eS ae 


Area Proved, Acres | Total Oil Production, Bbl. 
Field, Parish Bake 
iscovery 
g ' b To End of During 
3 OH as 1942 1942 
gq 
8 
a 
| 117 | Four Isle Bay, Terrebonne.......-....0+eeer seer eeeeeee 1935 Abandoned 102,512 0 
| 118 | Fresh Water Bayou, Vermilion........-...+.-0+0+eee00> 1942 3202 f 0 0 
119 | Garden Island Bay, Plaquemines. ...1. 02 2-c0s- reer cess 1935 360 5,983,911 1,257,904 
120 | Gibson, Terrebonne... .....-2 0... eee e neers eee eee es 1937 480 6,280,822 1,051,716 
121 | Gillis-English Bayou, Calcasiew.........-..+- 0-0 seer ees 1934 1,200 22,051,953 850,347 
122 | Golden Meadow, Lafourche 1938 1,400 ' 14,118,327 4,445,425 
123 | Grand Bay, Plaquemines...........+- 1938 1,100 5,797,297 1,996,337 
124 | Grand Lake, Cameron..........-.-+++- 1939 600 4,376,245 1,167,956 
125 | Gueydan, Vermilion..........2+.65 ce eee eee e rere tees 1932 200 2,632,561 883,464 
126 | Hayes, Calcasieu...... 22.0... c cree cere teen eterna 1942 3202 8,108 8,108 
127 | Happytown, St. Martin......-..---++02ssee ener ener ees 1939 80 428,445 131,824 
128 | Horseshoe Bayou, St. Mary......-.. 0-02-2022 8s r eee 1937 960 1,765,276 304,352 
POO MSrig, LDP ccc ecsy bore nce we ens aimee es Sela 1917 300 26,975,960 2,296,051 
130 | Iowa, Calcasieu and Jefferson Davis,....---.--- ++ ++ +005 1931 1,040 48,745,540 2,507,194 
131 | Jeanerette, St. Mary..........--.:0.e see e esc e erences 1935 300 10,340,824 668,528 
132 | Jefferson Island, Jberia.........-.++++eecese er eeercrees 1938 160 1,136,376 269,145 
133 | Jennings, Acadia............2000-cc ener etter er eteee 1901 800 Phy 80,671,005 4,407,611 
134 | Kenilworth, St. PR Er HATa acacia ciel ti tes eeintayers (iets tes eae 1939 40 320 119,499 10,879 
135 | Krotz Springs, St. Landry........--+++-++sssecrreeeees 1942 3202 220 2203 
ARGsAmibitte, PePerSON. <n esac eres cee eases tens 1935 2,600 31,006,502 3,747,260 
137 | Lafourche Crossing, Lafourche..........+-0++0+00008eee> 1939 160 80 998,491 30,877 
138 | Lake Arthur, Jefferson Davis........---++-0++0s0rreeees 1937 3 1,600 1,104,084 168,201 
139 | Lake Barre, Terrebonne........-.--++00-20ecereretees 1929 500 17,682,001 184,072 
140 | Lake Chicot, St. Martin...........5-..-05 cree cere ences 1941 240 261,661 233,555 
141 | Lake Decade, Terrebonne.........+0-+2-02 ere retecress 1942 40 14,590 14,590 
142 | Lake Hermitage, Plaquemines 1934 100 155,074 2,649 
143 | Lake Long, Lafourche.......- 1937 640 720 2,426,799 618,323 
144 | Lake Mongoulois, St. Martin..........--+-++++eseeeeees 1939 40 101,072 39,2548 
145 | Lake Pelto, Terrebonne.......-..+00002eee ree cr ere eees 1929 110 2,483,697 235,040 
146 | Lake Salvador, St. Charles........-++0--++000055 : 1940 680 1,377,448 720,075 
147 | Lakeside (Lowry), Cameron........-.+-+-++++:5 eh 1941 ; 320 29,911 13,6358 
’ 148 | Lake Washington, Plaquemines a 1931 200 3,204,206 138,997 
ri 149 | Lapeyrouse, Térrebonne..........+++++e00 ess r eee is 1941 160 1,104 0 
150 |LaPice, St. James. .....-. 256... cece reece cere e entre 1939 60 320 314,896 118,248 
151.| LaPlace, St. John the Baptist......--..--+++ss+ese- sees 1938 320 145,812 71,0133 
152 | Leeville, Lafourche. .....2. 0... cece cede ee greens era ees 1931 780 24,142,666 1,013,365 
. 153 | Lewisburg, Acadia and St. Landry.......-+.+++++ss0005: 1941 960 29,729 28,3193 
154 | Lirette, Terrebonne..........:.000c eee reer eter nneee 1937 1,240 244,822 147,2848 
} 155 | Little Cheniere, Cameron............-++--+20- rec r ett 1940 80 10,079 0 
} 156 | Lockport, Calcasiew.........- 0.2. 0e eee tes reeset tte 1924 640 15,019,677 261,305 
, 157 | Neale, Beauregard. ...... 022-0120 ec ce errr etree serene 1940 1,340 2,060,010 890,980 
Pa 158 | Nibletts, Jefferson Davis......-.-..-----+e0eesserseetee 1940 Abandoned 5,390 0 
159 | North Crowley, Acadia......--....0.se sense steer ees 1937 550 6,625,814 1,797,763 
be 160 | Northeast Gibson, Terrebonne 1941 160 300,142 275,155 
ae 161 | North Elton, Allen.........- 1939 240 35,398 18,6825 
|. 162 | North Tepetate, Acadia........ 1938 1,600 133,054 8,1998 
cud 163 |. Paradis, St. Charles...........-++++ 1939 5,760 3,702,565 2,248,731 
tT 164 | Pecan Lake, Cameron.......-.+2++++> 1941 640 ,716 3,3173 
165 | Perkins, Cameron.......--..+-+-++++++> 1939 Abandoned 
| 166 | Pine Prairie, Huangeline.........-.--2+seeeess reer tts 1912 420 1,128,735 875,050 
167 | Plumb Bob, St. Martin........0++-sc2se0retes reset 1939 160 348,479 65,281 
168 | Point au Fer, Terrebonne.......-- 1941 640 336 2258 
169 | Port Allen, W. Baton Rouge 1941 240 263,819 183,928 
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TABLE 1.—(Continued) 
Se ae 
Total Gas Producti . ss" a 
otal Gas uction, : 1 e i 
Millions Cu. Ft. Number of Oil and/or Gas Wells End of 1922 
% 3 
During 1942 End of 1942 Number of Wells i ‘ 
3 | Tsou | “igaa" wo Bio Deariiy | Becduang | Prati Artificial z 
fe} : 19 orari roducing | Producing . ific’ 
2 Completed|Abandoned| Shut. Oile Gas¢ Flowing | ~ yi¢¢ f 
© Down ; 
a 
3 7 Ce 
117 0 0 y 0 0 0 0 0 0 0 
118 0 ee 1 1 0 1 0 0 0 0 
119 1,486 621 43 3 0 0 35 0 32 3 
120 6,026 1,967 25 2 0 0 19 2 21 0 
121 31,473 2,159 120 0 13 24 39 2 11 30 
122 6,357 3,378 216 3 7 41 168 0 114 54 
123 4,954 2,158 39 (i 0 2 37 0 37 0 
124 3,336 1,071 24 0 y i 22 0 22 0 
125 2,122 1,300 28 7 y 3 20 0 18 2 
126 491 491 | 1 0 0 0 1 1 0 
127 546 298 2 0 0 0 2 0 2 0 
128 1,622. 1,146 10 3 0 2 7 1 8 0 
129 4,458 761 122 0 1 13 80 0 57 23 
130 33,466 3,584 99 2 3 7 64 1 51 14 
131 2,679 834 28 0 1 5 18 0 12 6 
132 1,175 281 12 1 1 0 10 0 te 3 
133 19,560 3,724 704 2 6 41 114 1 53 62 
134 526 209 2 0 0 | 1 0 1 0 
135 0 0 1 1 0 1 0 0 0 0 
136 31,518 3,848 64 5 1 1 61 0 61 0 
137 1,777 424 es 1 0 6 0 1 1 0 
138 18,866 4,580 12 i y 1 1 9 10 0 
139 781 78 40 0 0 1 21 0 4 17 
140 317 278 7 5 0 0 7 0 7 0 
141 5 5 1 1 0 0 1 0 1 0 
142 ‘81 20 4 0 1 0 0 0 0 3 
143 26,994 11,426 17 1 0 2 4'O 10 7 17 0 
144 4,083 1,746 3 0 0 0 0 2 2 0 
145 806 327 21 2 1 1 14 0 il 3 
146 1,107 866 17 7 0 0 17 0 17 0 
147 1,677 732 4 1 0 4 0 0 0 0 
148 y Yy 7 0 0 0 7 0 7 0 
149 1 0 1 0 0 1 0 0 0 0 
150 7,077 2,209 4 0 0 0 2 2 4 0 
151 7,732 3,969 3 0 0 0 0 3 3 0 
152 4,120 1,778 132 3 y 28 66 0 16 50 
153 y 573 3 2 0 0 0 3 3 0 
154 28,497 14,494 8 1 0 3 0 5 5 0 
155 211 0 2 0 1 1 0 0 0 “~0 
156 2,817 154 78 1 1 3 21 0 ll 10 
157 1,428 1,021 24 8 0 3 21 0 19 2 
158 4 1 0 0 0 0 0 0 0 
159 12,753 4,350 44 0 7] 4 39 0 30 9 
160 214 214 6 3 0 0 6 0 6 0 
161 1,792 820 3 0 0 2 0 1 1 0 
162 4,517 241 8 0 0 7 0 1 1 0 
163 3,235 1,827 51 30 0 5 45 1 46 0. 
164 347 199 2 0 1 1 0, 0 0 0 
165 146 0 1 0 0 0 0 0 0 0 
166 735 682 34 20 1 1 28 0 28 0 
167 71. 57 4 0 y 0 3 0 2 1 
1 y 99 2 1 0 2 0 0 0 0 
169 582 403 6 2 1 1 4 0 4 0 
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TABLE 1.—(Continued) 


a TUE EERE 


Character ; : Deepest Zone Tested 
of Oil Producing Formation ie End of 1942 
Range Prod. Sds. 
nafs 
5 ln N Age a |al & N 
4 ame ¢ mn Be ame 
D a egel-z ele le | ae fede] 2 sa 
| Zz |\Soae|86 es | este cee a3 lela 2 a 
. So-g ola & S r=| 3 80 2S I 
 «€ \gs8 else 4] & | 88 | 82 ||32| 2 AG 
| Flo Rateeiad stam Brel iee wes. alae sealtenc|sae Aan 
| 
117 44 MioU 5 Por 5,500 1| 35 | Ds | U. Miocene 10,725 
118 MioU 8 Por | 11,120 1} 15 | D | U. Miocene 11,895 
119 35 MioU Ss 28 4,100 | 6,900 |11) 35 | Ds | U. Miocene 7,713 
| 120 37 MioU 8 32 8,600 | 9,450] 5| 10] D | U. Miocene 11,440 
121 31 MioU Ss Por | 5,220) 5,400} 3} 30] D | Vicksburg 9,240 
{ 36 MioL 5 Por 6,400} 7,050) 9) 10 |) D 
122 36 MioU S 33 2,600 | 10,700 |19| 20 | D | U. Miocene 12,526 
123 36 MioU Sy) Por 6,149 | 9,980) 6) 15 | D | U. Miocene 12,034 
124 32 MioU 8 Por | 8,200} 8,900] 5} 25 | D |L. Miocene 11,386 
| 125 30 MioU iS] Por | 4,000} 8,750) 4) 35 | Ds | L. Miocene 10,332 
32-51 MioL 8 Por | 9,200} 10,300] 5} 50 | Ds 
126 44 MioL $ Por | 11,620 1) 50} D | L. Miocene 11,785 
127 41 |0.12 MioL 8 30 9,750| 9,950} 2} 35 | D | L. Miocene 10,900 
128} 38-46 MioU 8 Por | 10,180} 11,800| 4) 45 | D | U. Miocene 12,777 
12 18 Pli § Por 800 00 | 1) 50 | Ds | U. Miocene 9,968 
Y 24 Miou | § | 33 | 2,800] 8,900|14) 85 | Ds 
13 30 MioU 8 Por | 3,800} 6,200| 5} 78) D_ | Vicksburg 9,287 
0 | (36-58 MioL | § | 30 | 7,050) 8100] 5) 70) D ’ 
131 35 MioU S$ 28 6,400 | 10,250] 6} 34] D |U. Miocene 11,634 
132 33 MioU s 30 3,070 | 8,740] 6] 35 | Ds | U. Miocene 9,921 
25 MioU § Por 1,000} 1,800} 2} 16 | Ds | Vicksburg 10,766 
133/138 MioL | § | 28 | 5,400] 8,440| 6) 85 | Ds 
134 34 MioU ') Por | 10,350 | 10,600} 2) 20) D | L. Miocene 11,469 
135 50 MioL i} Por 9,260 1} 70} D 11,403 
136 37 MioU § 29 4,400 | 10,000) 7| 45 | D | U. Miocene 12,115 
137 40 MioU 8 31 9,345 | 10,132 | 3} 5 | D | U. Miocene 11,000 . 
53 MioU s 30 8,500 1} 50] D |L. Miocene 12,088 
138 { 54 MioL | $ | 28 | 9,500| 10,100] 2; 18| D 
139 30 MioU 8 Por | 3,645 50 | Ds | Salt 11,333 
140| 40-60 MioU § Por | 7,220| 10,350] 4| 25 | D | L. Miocene 11,800 
141 35 MioU Ss Por | 10,215 1] 5] D |U. Miocene 13,417 
142 31 |0.06 MioU 8 Por | 3,190} 9,000] 3) 23 | Ds : 
143 45 MioU 8 Por 9,070 | 10,416 | 5| 36} D |U. Miocene 11,347 
144 48 MioL s 33 9,775 1} 60 | Ds | L. Miocene 10,778 
43 Pli S Por 1,350 1} 25 | Ds | U. Miocene 11,478 
us|{ 34 Miou | § | Por | 5,200] 11,420| 8| 47 | Ds 
146 34 MioU § Por 9,600 | 10,300] 4) 34) D |U. Miocene 11,063 
x 147 50 MioU 8 Por | 9,820 1} 70 | D |L. Miocene 11,059 
148 18 |0.73 Caprock| L Cav | 1,150 Ds | U. Miocene 6,445 
149 37 MioU $s Por | 10,900 1} 6] D | U. Miocene 10,942 
39 MioU 5 31 7,800 1} 50] D |L. Miocene 11,851 
am 150 { 53 MioL S | Por | 11,000 1} 50] D : 
151 54 MioU S 32 8,100| 8,900} 3} 40] D | L. Miocene 11,005 
152 32 MioU S | Por | 3,000] 9,000 |29} 33 | Ds | U. Miocene 10,328 
153 53 MioL iS) 30 9,090} 10,175 | 2) 20} D | L. Miocene 10,782 
154 51 0.34 MioU Ss | Por | 8,450| 10,520] 2} 50] D | U. Miocene 12,165 
155 47 MioU i) 28 | 10,185 1} 10} D |U. Miocene 10,655 
23 Pli § | Por | 1,000] 4,300] 3 Ds | Salt 8,187 
156 32 MioU § Por 5,300 | 5,500 | 2 Ds 
rp eee ae $300 | 11,075 3| 201 D- | Cret 2 12,584 
= i Eoc 8 f ’ Te aceous 
Mae ts log | ML | § | Por | 11,600 i! 16| D |L. Miocene 117748 
38 |0.7 MioU § | Por | 7,180 1} 26| D |L. Miocene 10,652 
159 36 MioL s | Por | 7,744] 8,760] 5| 20| D : 
160 37 MioU § Por | 9,000} 9,500| 2} 10| D | U. Miocene 10,535 
16 53 MioL § Por | 7,400 1} 15 | D | Vicksburg 9,010 
162| 44-55 MioL § 30 | 7,900} 9,000] 4| 22) D | Marginulina 9,487 
163 37 MioU 8 25 9,550 | 11,150] 5| 60 | D | U. Miocene 11,555 
164 46 MioU 8 Por | 10,140 tT} 45 | D |L. Miocene 10,140 
165 MioL S Por | 7,038 1} 25 | D | Cockfield 9,450 
40 Cockfield Eoe Ss 97 | 7,530| 8,350} 1| 40 | Ds | Wilcox 9,554 
£66 {40-47 Sparta Eoe § | Por | 8,906] 9,470| 1] 30} Ds 
167 34 MioL 8 24 8300] 9,100] 2} 30] Ds | L. Miocene 9,771 
168 57 MioU S Por | 5,608| 6,750] 2| 15 | D | U. Miocene 11,732 
169 36 MioL Ss 30 9,100| 9,600| 3} 20 | D | L, Miocene 10,044 
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TABLE 1.—(Continued) 
a 


Area Proved, Acres Total Oil Production, Bbl. 
: Dee, Year of 
Field, Parish Discovery 

be . tas? To End of During 
4 si = 1942 1942 

E} : 

a 

= 

Ns as 
176 Park Barta SC Lendty 2k iecc ee ae 1929 500 10,800,490 | 951,374 
171 Potash; Plaquemines. Fo55. 328th lsae tw ae ene nes Bele gine ms 1937 160 1,646,511 607,162 
172 | Quarantine Bay, Plaquemines.......:.....+.-++++++-0+- 1937 17,000 7,149,793 2,098,159 
173; (Rabbit Islands1bersa % 28. as encate wots ae stein eel ate 1942 3202 0 0 
174} Raceland, Lafourche... if2iak sos oes eas re ene aeed 1938 400 400 2,374,358 599,879 
L7G Richio, Acad... Go cas ls toc cts See ee eon sen get eae 1941 320 408,369 260,810 
176: | Roanoke, Jefferson Davis. .cictisn- in — osetia ute te nee ves 1934 960 9,753,544 611,292 
ITT) Se Gabriel, [6er0dle cc Ste inne Saws Otero Wa eee eee aa 1941 1,250 1,883,390 1,346,714 
178) (Ste Martinville, St: Martin. coc css «10a « oinele sawn nisin 1935 80 1,294,748 59,891 
179) |'Section’28; SteMartan. oie osi.stcsc soem crete cists eases bn os 1940 120 35,533 16,335 
180:|/Sorrento,,-Ascenea0M.w ice. a5 oo cistoncov 6 sinicts' © pineinis ween as 1928 100 1,191,244 45,487 
181/l\ South Crowley; Acadia. ve.2-. aiscavs ep sitap sine uee ae 1938 200 116,995 24,375 
182 | South Elton, Jefferson Davis............6.000ec0ereeees 1937 640 65,069 5,8792 
183 | South Houma, Terrebonné.......-2.:0ceascerccecceves 1938 80 573,870 97,906 
184 | South Jennings, Jefferson Davis...........-. 02.20.0005 1936 1,500 141,300 9,662 
185 | South Thornwell, Jefferson Davis............0.000 ee ee eee 1942 3202 538 5383 
GSO Starks; Calcastaty. 2.7 rina cts oes ois 0 sag aersie's nlite vials ain’s 1925 150 3,479,025 176,190 
187: ‘Stella, Plaquemines tov ties caw wewh oe-celsizeitte tis desig ee 1940 500 407,095 203,849 
188 | Sulphur Mines, Calcasiew..........6:0.0ceec sete eee eees 1926 200 16,719,878 776,271 
189 'KSweet Lake; Camerovt-. .citaca tele cis arom les «'el cee iarm evil 1926 200 6,132,128 612,051 
190:| ‘Tepetate, Acadia. voc. s.c8 00 tn crete eo ales RAE cot 1935 1,000 11,429,730 993,251 
191 | Timbalier Bay, Lafourche..........0c2sssecevceveeevaes 1938 80 241,473 31,899 
192i University, 2, Baton Rouges os vce .raic nes. 0+ 2iteieieieiecss 1938 900 11,992,234 3,285,848 
LOB WM KNOWN PASS OTLAGNS. ie): clove elersixio.«/eislora visit acpibhe eso 1941 80 8,955 5,6563 
194 | Vacherie (Hester), St. James .......0.00 0.00 c cece eens 1938 40 103,332 18,412 
LOB: (Valentine, Lavourchescced as sc science tunities vhis.c Merce va val 1936 240 5,413,682 241,306 
196 | Venice, Plaquemines.........-..ese0eee eens pete e what sits a 1937 400 4,504,407 1,302,618 
LOZ Vermillon Bay berias cece esc be silsice sca soligeeee ne 1939 40 391,694 134,899 
1983| Ville. Platte; Buangelinetaen sctpcuisasace> saweaqgueente sic 4 1937 5,200 21,230,247 6,439,740 
LOO Tinton: Caleastaiced lites oe nalhe emanate aay 1910 360 43,520,841 367,688 
200.| Welsh, Jefferson Davian. ic... sccscscrscsceuvecsesanis 1902 150 692,327 16,094 
201! Weat Bay; Plaqueminie dic. co. tess tice cee's ssa ett aes cee 1940 560 80 1,167,394 742,596 
202 | West Cote Blanche Bay, St. Mary............ 0.000000 1940 600 951 477,774 
203 | West Gueydan, Vermilion...........0.00ccccueneeeeues 1938 240 697,428 168,405 
204 | West Hackberry, Cameron...........0scceeceneees Rehr 1927 600 20 9,768,987 1,827,864 
205 | West Lake Verret, St. Martin. .............0c00ceceeees 1938 800 1,832,192 876,766 
206 | West Mermentau, Jefferson Davis.............00.000005 1940 40 320 33,438 19,454 
207 | Westwego, Jefferson...........05. Ieicteic eho eeneenepes Meee 1941 120 139,214 104,724 
208'| White Castle, Dbervitle: o.05 cece csie sss cesescensilsas nes 1929 640 6,095,591 913,259 


209.| Woodlawn, Jafenson Danes s ite sacvs ie vals apaliecencene 1938 400 700 3,575,745 829,199 
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Total Gas Producti ae : Oil-producti 
. Millions peggy Number of Oil and/or Gas Wells Methatene 
End of 1942 
—= a) 
F 8 
During 1942 End of 1942 Number of Wells | § 
& 
5 
sg To a of ae . minted Tem ro 
| 942 1942 fe fi A one = 
| porarily | Producing | Producing : Artificial | 5 
ss Completed|Abandoned| Pay'y Oile Gare Flowing vif g 
2 Down 5 
e : a 
170 948 376 81 7 4 5 46 1 21 25 
171 - 746 342 17 2 0 1 13 1 14 0 
172 5,975 2,544 43 5 a 0 40 0 40 0 
173 0 0 1 1 0 1 0 0 0 0 
174 6,658 2,440 15 5 0 1 12 1 13 0 
175 8 8 12 2 y 0 11 0 7 4 
176 21,224 2,065 32 ul 6 2 17 1 9 9 
177 642 642 25 4 0 0 25 0 25 0 
178 407 19 3 0 0 0 2 0 2 0 
179 191 4 2 0 0 1 1 0 1 0 
180 40 2 12 1 0 2 6 0 4 2 
181 104 34 6 0 4 1 ag 0 1 0 
182 1,795 163 1 0 0 1 0 0 0 0 
183 2,402 521 2 0 0 0 2 0 2 0 
184 18,445 11,433 8 0 0 219 0 5 5 0 
185 35 35 1 1 0 1 0 0 0 0 
186 30 28 41 6 y 3 26 0 3 23 
187 520 197 8 2 0 0 7 0 7 0 
188 1,326 201 132 2 14 19 66 0 i 59 
189 y 88 23 1 1 2 17 0 17 0 
190 58,338 8,988 63 0 } 520 44 0 37 7 | PM 
191 24 2 0 0 0 2 0 1 1 
192 16,848 6,571 99 4 0 8 73 9 58 24 
193 50 49 2 0 0 0 2 0 2 0 
194 644 25 2 0 0 0 0 0 1 0 
195 2,070 153 35 0 9 8 16 0 3 13 
196 3,845 1,191 30 7 0 0 24 0 24 0 
197 506 220 3 1 0 0 3 0 3 0 
198 123,862 49,790 22718 24 1 6121 185 0 158 27 | PM 
199 26 24 451 3 1 36 58 0 3 55 
200 264 180 y 0 3 8 13 0 0 13 
201 1,333 974 17 3 One 2 15 0 15 0 
202 696 570 15 i y 0 14 0 10 4 
203 438° 314 8 2 y 0 ey) 0 3 4 
204 4,178 16 85 2 y 4 68 1 33 36 
205 4,638 2,496 28 5 0 1 25 il 17 9 
206 1,232 682 2 1 0 0 1 1 2 0 
207 862 ‘601 4 1- 0 0 4 0 4 0 
208 2,714 455 27 2 y 1 20 0 11 9 
209 20,758 6,286 32 0 y 7 16 6 21 1 


18 Dua! completions. 

19 Input wells. _ 

20 Includes two input wells. - 
21 Includes 15 input wells. 
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a SE 


Charest Producing Formation Dope hang Se 
0 i 
Range Prod. Sds. 
B iy Name Age? sd ; 2 \o\s > Name ; 
d (*.'B el 8 Stal alee Eel se| 8 Si 
2 |peaelss 12 |&2| gy lgleul 2 as 
¢ 2 aS q 2 S a) ee 3 oO 
A \§aF<ise A|é|es| ge Z\24| 2 Ean 
MioU Ss Por 1,300 1 Ds | L. Miocene 8,376 
21-60 MioL 8 32 3,1 7,500 |14) 43 | Ds 
170 26 Olig $ | Por | 3,600 1} 20] Ds 
36 Claiborne Eoc s Por | 5,116 1] 10] Ds ; 
171 28 |0.1 MioU S | Por | 4,160} 8,680| 9} 40] Ds | U. Miocene 10,027 
172 53 |. MioU | § | Por | 7,690| 9,525|10| 16| D | U. Miocene 10,536 
173 MioU | § | Por | 8,670 1| 30 | D | U. Miocene 9,338 
174 36 MioU s Por | 7,200| 12,100] 3} 30} D | U. Miocene 12,196 
175 25 MioU S Por | 3,500 1} 15 | D | U. Miocene 4,271 
176| 33-57 MioL 8 26 6,260] 8,850/ 6! 56 | D | Vicksburg 10,750 
17 33 MioL g | 28 | 7,770] 8,600| 2| 110 | D |L. Miocene 10,542 
178 31 MioU § Por | 5,500 1} 50 | D | L. Miocene 9,645 
179| 27-47 MioL 8 Por | 8,906} 10,200} 2} 25 | Ds | L. Miocene 11,303 
i 23 10.5 Pili s Por 900} 1,300) 2} 40] Ds | L. Miocene " 
180 { 24 MioL § | Por | 4,300 2} 20) Ds eds 
29-53 10.10 MioU Ss 25 4,364| 7,602| 5} 15 | D | Marginulina 10,272 
181 \ MioL 8 | Por | 8,900 1) 17} D ; 
182 50 MioL 8 30 8,950 1} 30] D | Claiborne 13,210 
183 37 |0.1 MioU s) Por | 10,150 | 10,300] 2} 30 | D | U. Miocene 11,344 
50 MioU 8 31 8,600 1} 45 | D | Marginulina 10,953 
184 { 50 MioL | § | 31 | 8800) 9,500| 2) 15 | D : 
185 53 MioL NS) Por | 9,625} 9,645] 1) 17 | D | L. Miocene 10,325 
18 Pli iN] Por 570 1} 20] Ds | L. Miocene 11,344 
186 18 MioU | § | Por 740| 3,820] 4] 15 | Ds 
20-40 MioL 8 Por | 3,986] 6,018| 7} 15 | Ds ‘ 
187 40 |0.12 MioU 8 32 7,000 | 10,000} 4) 15 | D | U. Miocene 10,807 
27 MioU 8 Por 2,760 1} 20 | Ds | L. Miocene 7,563 
188 { 17-40 MioL | § | Por | 4,100} 6,800] 6] 30| Ds 
189 30 MioU iS} Por | 5,600] 7,300] 9} 30] D | L. Miocene 9,179 
190 41 MioL 8 25 8,300 | 9,165} 2} 60) D |L. Miocene 9,447 
191 27 MioU 8 Por 5,330 | 6,760} 2} 15 | Ds | Salt 8,727 
36 MioU N} 35 4,200| 7,200} 5} 30) D | L. Miocene 10,362 
192 { 43 MioL | S | Por | 9,300] 9,500] 3} 10] D 
193 52 MioL NS) Por | 9,890 1} 10} D |L. Miocene 10,405 
194 36 |0.1 MioU 8 Por | 6,345 1} 50] Ds | L. Miocene 10,012 
195 33 MioU iN) Por 3,800 | 6,900] 7] 50 | Ds | L. Miocene 10,012 
196 41 MioU 8 30 3,600 | 10,800 |10} 65 | Ds | U. Miocene 11,402 
197 33 MioU 8 29 | 10,120} 10,760 | 2} 30} Ds | U. Miocene 11,603 
40-60 Sparta Eoc 8 21 8,700 | 9,100} 2} 30 | D | Wilcox 12,527 
198 | | 36-46 ileox Koc § | 21 | 9,600] 10,250] 4 35| D 
199 8 Por 1,850} 4,920} 9} 15 | Ds | Salt 6,939 
9 8 1,200 ‘ 1) 15 | Ds | Hackberry 10,358 
00 8 6,120 | 7,400 | 3|5-80] Ds 
201 8 6,260| 7,270) 4) 20} Ds | Salt 10,015 
202 8 2,000} 9,200] 9} 30 | Ds | U. Miocene 9,707 
203 5 6,600 | 10,900} 4} 12 | D |L. Miocene 11,000 
4 5 3,050 1} 39] Ds | L. Miocene 10,010 
20 8 4,150] 9,900] 8; 50] Ds 
8 1,300 | 8,750 |10} 47 | D | L. Miocene 11,678 
205 8 8,850 | 11,500] 2} 45 | D 
206 8 9,100 | 10,200} 2} 10 | D | L. Miocene 10,581 
207 5 1} 4] D |U. Miocene 11,151 
208 8 5,150} 8,750| 5) 196 | Ds | L. Miocene 9,400 
209 8 7,480 | 9,300 |10} 25 | D |L. Miocene 10,194 


—- 
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942 
—  ???0vXwnhn OO 
Location 
é Dat ‘ 
Parish and Operator Lease and Well No. §©|—————-——_ iAbane Dah Abandoned Remarks 
* Sec. | Tp. | Ree. Gonsd))) 2%. = 
Nortx Lovisiana 
Avoyelles Parish f 
1 HD. Hunts... Aides eed Timber Co.| 11 | 4N|4E | 9/ 2/42] 7,311) Wilcox Saline Lake area 
oO. 
2 Placid Oil Co.... ies re Imp. Co.| 19 | 2N| 7E | 1/21/42) 7,800} Wilcox 
o. A- 
3 Placid Oil Co.... oo Imp. Co.| 11 | 2N| 7E | 1/20/42) 7,474] Wilcox 
o. D- 
4 Placid Oil Co....| Thompson & Katz No. 1 4|2N] 5E | 3/18/42) 7,800) Wilcox Lake Latagni ospect 
5 Placid Oil Co....} Thompson & Katz No.2| 35 | 3N | 5E | 9/ 2/42) 7,228) Wilcox Lake atesciee Doepeet 
Bienville Parish 
6 Arkansas Fuel Oil 
Corereniiat «2 E. W. Merritt No. 1 13 |17N| 7W| 7/ 2/42] 7,760) Hosston 
7 C. M. Bagley....| Mrs. J. W. Hutton No. 1 4 |18N | 7W| 6/28/42| 2,795] U. Cretaceous | 3 miles NW. of Gibsland 
salt dome 
8 R. E. Collins....| J. R. Madden Heirs 3 |16N | 8 W] 1/ 2/42] 2,020] U.Cretaceous|4 miles S. of Vacherle 
: ; No. 1 salt dome 
Bossier Parish 
9 W. G. Coates....| Bellevue Land Co.No.1| 27 |20 N |11 W| 2/ 2/42] 2,930] L. Cretaceous | 5 miles N. of Bellevue 
field 
10 scaripantal Oil Shs Oil Ref. Co. No.| 21 {21 N |11 W| 8/ ?/42] 5,660} Rodessa 4 miles W. of Cotton 
0. Valley field 
11 G. W. Dawley...| Sentell & Dickson No.1] 10 |20 N |13 W |10/ 9/42 95 Temporarily abandoned 
12 Oscar Donley....}| Carrie Howell No. 1 4 118 N |11 W| 4/ ?/42] 1,027] U. Cretaceous Fes SW. of Bellevue 
13 Hunt Oil Co.....| F. Bilbray No. 1 5 |23 N |11 W|10/21/42| 6,485) Hosston 4 _ ORE of Carter- 
ville fie 
14 J. C. Robbins and 
15 H. G. Lewis...| Ellerbe No. 1 3 |20 N 113 W|10/ 2/42| 2,270| U. Cretaceous | Temporarily abandoned 
Caddo Parish_ 
16 Cioban Oil Co...| Horne No. 1 16 |16 N |15 W| 6/ 2/42 150 Temporarily abandoned 


17 H. C. Owens....| J. D. Wilkinson No. 1 34 |23 N |15 W|10/ 5/42] 6,016) Rodessa 
18 G. K. Primos. ...| Casper Gerdes, Jr. No. 1 4 |14.N 16 W| 8/11/42] 1,602] U. Cretaceous 


19 Steve Reele..... Fly No. 1 21 119 N |16 W| 8/21/42] 3,041) L. Cretaceous 
20 D. D. Richardson am State Realty Co. No.| 27 |19 N |14 W| 8/21/42) 3,000 L. Cretaceous 
21 Transport Oil Co.| Wilkinson No. 1 22 120 N |14 W| 2/25/42} 947] U. Cretaceous 
22 Transport Oil Co.| Wilkinson No. 2 22 |20 N \14 W| 5/28/42} 976) U. Cretaceous 
23 Transport Oil Co.| Wilkinson No. 3 22 120 N |14 W| 5/28/42 

Caldwell Parish 


24 J. W. Love Co... oe CentralLbr.Co.No.| 29 18 N | 4E |11/ 8/42] 4,570] U. Cretaceous 
25 Mudge Oil Co. ..| International Paper Co. 6 |11N | 4B | 4/27/42| 3,521) Wilcox 


0. 2 
26 Je bet P Anke ict is Central Lbr. Co. No. 6 11 N’| 3E | 3/24/42] 3,906) Midway 
27 pectbera Carbon | Vollie Howard No. 1 13 |14N|4E | 2/ 5/42) 4,000] U. Cretaceous 
0. . 
28 W. B. White. ...| Arch McDaniels No. 1 10 LIN] 3E 9/25/42) 4,080) Midway 
Catahoula Parish . 
29 J. F. Belt Co....| Baker Est. No. 1 116N| 6B | 8/24/42] 5,825} Wilcox 
30 Carter Oil Co....| W. R. Davis No. 1 29 | 5 N| 6E | 2/23/42] 7,886} Midway 
31 Carter Oil Co... aS Zenoria Lbr. Co. No.2| 11 | 8N|6E 6/11/42] 5,195} Wilcox 
3 Continent 3 
: (ae K Meee J. M. Jones No. 1 35 110 N | 8B |10/19/42| 6,003) Wilcox 
33 H. A. Harper, et See eure and 3 |8N|7E | 5/22/42| 6,001) Midway 
1 e : 
34 Hunt Oil Co....- eS sees Co.No.| 19 | 9N| 6E |12/21/42) 5,632 Midway 
35 | H. L. Hunt...... Lh. Delta Hdw.—Tensas| 8 | 4N| 5E |11/ 2/42 7,182] Wilcox 
Delta No. A-2 ; 
36 H. L. Hunt...... La. Delta Hdw.—Tensas| 33 | 5N | 5E | 4/ 12/42] 6,640] Wilcox 
Delta No. C-1 . 
37 Placid Oil Co....| J. E. Burroughs No. 1 34 | 7N | 6B | 9/20/42) 6,697| Wilcox 
38 Placid Oil Co... =| eae Tbr. & Mfg. Co.| 29 | 6N | 6 E | 1/ 3/42] 6,571) Wilcox 
0, 2 


3 miles SE. of Rodessa 
field 


Temporarily abandoned 
Temporarily abandoned 


aie N. of Standard 


e. 
Tested several shows in 
Upper Cretaceous and 


ileox 
214 miles NE. of Stand- 
ard field 


1 mile N. of Willow 
Lake field 


3 aie BE. of Manifest 
e 
Saline Lake area 


4 miles SW. of Larto 
Lake field 


4 miles SW. of Willow 
Lake field 


ee ee eS 
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Location 
Parish and Operator | Lease and Well No. 
Sec. | Tp. | Ree. 
Catahoula 
Parish (cont.) 
39 Julian E. Simon 
Ved Coecueed Knotts No. 29 LIN | 8E 
40 Sinclair Prairie | Tensas Doite Land Co, 6|/7N|5E 
Oil Co. No. 1 
41 Sinclair Prairie Tensas Delta Land Co.| 10 | 8N|5E 
Oil Co. (Block 3) No. 1 
42 N. H. Wheless. .. — eel Hdw. Lbr. Co. 1/6N|5E 
0. C- 
43 N. H. Wheless. ..| La. Delta Hdw. Lbr. Co. 5|3N|5E 
No. D-1 
Claiborne Parish 
44 Houston & R. B. Wilson No. 1 6 |23N|5W 
Weiner 
45 Hunt Oil Co..... M. B. Mitchiner No. 1 15 }23N | 7W 
46 Hunt Oil Co.....| W. T. & S. W. Owens} 13 |23N | 7W 
No. 1 
47 Skelly Oil Co....] M. M. Kinnebrew No.1} 26 |20N | 7W 
48 C. C. Smyer..... z A. Kennedy Est. No.| 9 |22N]4W 
49 F. R. Sylvestre. .| W. T. McElwee No. 1 11 }22N{7W 
Concordia Parish . 
50 The California | State—Lake Concordia} in | 8N | 9E 
Company No. 1 lake 
51 Wm. Herbert 
Hunt, Tr...... A. B. Learned No. 1 18 | 8N /1l0E 
52 Est. & Lamar 
Hunt, Tr. Est. 
53 Lin Tors Com- re Oil & Dev. Co.| 30] 5N] 8E 
: o. 1. 
De rig parish 
54 Roscoe & | McGill No. 1 1 {10 N }13 W 
st G. Carter 
East Carroll Parish 
55 Roeser & Pendle- | J. L. Logan No. 1 14 |23 N |18 EB 
ton, Inc. 
rant 
56 Algord Oil Co. & | J. W. Dubois No. 1 9)/7N/4W 
ohnson & 
Burnham : 
57 eat Oil Co... .| H. McGinty No. 1 20|7N/15E 
58 J. E. Grandstaff | Matherson Est, No. 1 15}9N|1E 
La Salle Parish 
59 Atlantic Ref. Co. 5 pag Deore Lake} 27|/7N/4E 
0. 
60 Carter Oil Co....| State—Catahoula Lake} 36] 7N|3E 
No. C-1 
61 Carter Oil Co.. ‘g} Pane emeenontia Lake| 27|6N]3E 
62 By Huntin oe Oil Co. No. 7\/7N/4E 
63 HL; Hunt: sc... La. Delta Hdw—Tensas} 35 | 5N | 4E 
Delta No. B-1 
64 H. L. Hunt...... La. Delta Hdw.—Tensas| 2/|4N|4E 
Delta No. E-1 
65 T. L. James..... BA oan Lake| 29|7N]4E 
°. 
66 Peterson Pet. 
CORD neds stienn Drewett Unit No. A-1 6|/8N/4E 
67 Phillips Petro- 28|}6N|4E 


leum Co. 


Tensas Delta Land Co. 
No, C-1 


Date 
Aban- 
doned 


11/12/42 
2/10/42 


3/13/42 
10/15/42 
2/ 7 42 


11/ 2/42 
2/24/42 


6/10/42 


8/20/42 
3/ 2/42 
10/18/42 


5/19/42 
6/ 9/42 
9/29/42 
1/17/42 
11/ 7/42 
2/19/42 


5/24/42 
9/10/42 
4/12/42 
5/ 7/42 


7/14/42 
8/24/42 
3/ 5/42 
11/19/42 
11/ 2/42 


8/23/42 
10/ 9/42 


Peed 
rt! 
Vk. 


6,012 


Abandoned 
in 


Wilcox 
Midway 


Midway 
Wilcox 
Wilcox 
Hosston 


Eagle Mills 
salt 


Hosston 


Hosston 
U. Cretaceous 


Hosston 
Wilcox 
Midway 
Wilcox 


U. Cretaceous 


7| Jurassic 


Wilcox 


Wilcox 
Wilcox 
Midway 
Midway 


Midway 
Midway 
Midway 
Wilcox 
Wilcox 


Midway 
Midway 


Remarks 


Deep test on Lower 
Cretaceous high of 
Haynesville structure, 
about 3 miles E. of pro- 
ducing area 

Deep test on Lower 
Cretaceous high of 
Haynesville structure 
about 6 =— E. of 
producing 

= miles NW. of pro- 
uction at Athens 
Temporarily abandoned 


5 miles SE. of Haynes- 
ville field 


Deer Park area 


2 miles E. of depleted 
Benson field 


46 mile S. of producing 
area at Georgetown 


3 miles NE. of Cata- 

houla Lake field 

144 miles NW. of Cata- 

Some Lake field and 
miles SE. of Nebo- 
ree field 

2 miles of Indian 

Bavoe? fold 

216 miles E. of Nebo- 

Hemphill field 

Saline Lake area 


Saline Lake area 
2 miles NE. of Catahoula 
Lake field ‘ 
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‘ Date 
Parish and Operator | Lease and Well No. rine pea Abandoned Ramarke 
Sec. | Tp. | Ree doned | Ft. o 
La Salle Parish (cont.) 
68 Baillie i Sg ie Delta Land Co.| 15 |5N|4E | 2/27/42) 6,570} Midway 
69 ee M ae 
OVNbEL Sc .cis- eard Est. No. 1 13 | 8N]| 3E | 9/15/42) 3,654) Wil 
70 N. H. Wheless. .. ey Hdw.Lbr.Co.| 10 | 6N}]4E hie 5,689 Mideee 
Lincoln Parish c 
71 Gh cael Se ..| T. J. Green No. 1 2 \17N | 3W| 3/19/42] 6,875] L. Cretaceous 
72 Continental Oil = 
Oo aieys oe sychovsie . B. Watts No. 1 40 |15 N |13 E | 6/ 2/42) 3, i 
73 octane Oil eee . eal UAE oie 
Oem sreieyeinys ..-| RB. atts No. 2 41 |15 N }13 E | 7/14/42) 5,447) Mid 
74 Se Oil |G. W. Patterson No. 1 7 116 N |12 E | 9/ 5/42] 3,046 eae hd a Sion as 
. t 3025 feet 
75 rane ey: ..| J. K. Mahony No. 1 34 |17 N |13 BE |12/22/42| 6,005) L. Cretaceous ee ys 
- ood bate ae _| Goodpine Oil Co. No.1} 13 |13 N | 8 W/|12/ 2/42) 8,932) Cotton Valley 
McDermott Union Sawmill Co. No. 1 24) 6N|7W| 2/26/42) 5,812) Wilcox 
78 Ho. Hunt.;...... . Sn Oil Co. No.| 12 |13 N | 7W| 3/17/42) 4,735] L. Cretaceous 
79 C. Porter Johnson| Sam Lecaze No. 1 63 | 6N | 4W| 1/28/42) 4,639] Wilcox 
Rapides Parish 
80 R. 8. Bond......| J. A. O'Neal Est. No.1| 20|5N|3E | 4/28/42) 6,015] Wilcox 
81 Carter Oil Co.... Bate Catena Lake| 32 | 6N| 3E | 1/26/42] 5,755| Wilcox 
0; Be 
Red River Parish 
82 Cryer & Reese...| J. T. Biles No. 1 25 |12N | 9 W|11/ 2/42] 2,510] U. Cretaceous 
83 Cryer & Reese. ..| Stephens & Co. No. 1 27 |12 N | 9 W| 9/14/42| 3,409] L. Cretaceous 
84 * ae peed .| Ed. Lester No. 1 41 |12 N |10 W| 6/19/42] 3,515) L. Cretaceous 
ichland Paris 
» 85 oe, Jones &| McCoy Inc. No. 1 29 116 N | 6E | 8/ 9/42) 4,517] Rodessa pete a nan depleted 
ower ichland fie! 
86 Bobby Manziel. .| M. E. Wooten No. 1 28 15 N | 55 | 4/16/42| 4,005] L. Cretaceous | On SW. flank of Rich- 
Sabi land structure 
Sabine 
87 O. R. Bollinger.. | Long BellLbr.Co.No.1| 18 8N |13 W| 4/ 2/42) 255 
88 Ro Gaye. a2. Long Bell Lbr.Co.No.1| 12 | 7.N |14 W} 3/ 2/42) 2,576 U. Cretaceous 
89 | J. H. Trotter.... hare Nee Bee & 5 | 5 N |12 W| 1/28/42) 2,535] U. Cretaceous 
‘rust Co. No. 
Tensas Parish 
90 Carter Oil Co.... see true oe (A. L.| 34 (14. N }11 E | 7/10/42} 4,400] Salt New salt ae es 
; acoby) No. set, top of salt 40 
91 Carter Oil Co... . ere Rhoades Unit | 29 | 9 N |10E | 1/15/42] 6,599 Midway sieves of Lake St. 
0. ohn fie 
92 eo Oil | W. W. Burnside No. 1 70 |13 N |12 BE | 8/14/42] 4,448] Salt ae flank Newellton 
0. ome 
93 Las Tecas Pet. | Weatherly No. 1 38 |12 N |12 E | 9/ 2/42] 5,190] Wilcox Twisted off drill stem 
Co. aa ee for 
eatherly No. A- 
94 Las Tecas Pet. ; 4 
7 Ror: cs Weatherly No. A-1 38 |12 N |12 BE |10/17/42| 6,113] Midway 
nion Par 
95 Carter Oil Co....| W.H. Weldon Unit No. 1 19 |21N | 2W| 1/ 9/42| 5,644) L. Cretaceous 
96 Ward Delaney..| Taylor No. 1 12 |19N | 15 | 5/30/42] 5,104] L. Cretaceous 
Soe ee as 
ernon Paris 
97 Shell Oil Co..... is i Leaf Lbr. Co.| 15 | 4N| 9 W| 5/25/42) 7,500 Midway 
0. 
Webster Parish 
98 Magnolia Petro- | W. B. Warren No. 1 12 |22N | 9 W| 6/ 3/42] 6,008| Hosston 4 Fre SE. of Shongaloo 
eum Co. e 
West Carroll Parish 
99 Sree ae Oil Cicage Mill & Lbr.Co.| 23 |20N]9E 11/10/42] 2,879] U. Cretaceous 
0. 0. 
100 a Oil caer Mill &Lbr.Co.| 20 |20N | 9E |12/ 2/42} 2,845 U. Cretaceous 
0. 0. 
Winn Parish : : ; : 
101 BOL, Hant.......: ee ada Oil Co. No.| 21 |10N | 1W) 1/16/42 3,884| Midway 
102 H.L. Hunt...... Goodpine Oil Co. No.| 19 |10N | 4W)} 2/16/42) 6,305 L. Cretaceous | Deep test on N. flank of 
F-72 Pooais Brake _ salt 
ome 
103 Placid Oil Co....| H. E. Davis et al. No.1] 19 13 N | 2 W| 9/26/42} 6,450) Mooringsport 
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TABLE 2.—(Continued) 


Location : 
Date | Total a 
Parish and Operator | Lease and Well No. Aban- |Depth, Abandon Remarks 
doned | Ft. in 
Sec. | Tp. | Ree. 
SoutrH Louisiana 
Acadia Parish 
104 Continental Oil | Homeseekers Develop- 16 |10S | 1W| 4/11/42) 12,126) L. Miocene | Gas show at 10,500 to 
Co. ment Co. No. 1 600 ft. 
105 Vincent & Welch | A, Ardoin No. 1 19 | 7S | 2W| 3/23/42| 9,448]L. Miocene | Blew out and lost hole at 
' 9448 ft. Made some 
37° oil; one mile W. 
: ; Tepetate 
Ascension Parish 
106 Humble Oil & 
Ref. Co.......| L. P. Gautreau No. 1 8 | 98S | 3E | 8/21/42/10,700| L. Miocene | Duplessis prospect 
Assumption Parish 
107 George Echols... Armelise Plantation No. | 139 |128 |14E | 2/ 3/42 9,131) Salt flank Napoleonville 
: ‘ ¥ = salt at 9107 ft. 
108 Wm. Helis...... Dugas & Le Blanc No.1} 55 |12 8 °|13 E | 7/31/42) 11,128) L. Miocene |§. flank Napoleonville 
Calcasieu Parish : ne 
109 W. T. Burton. ..| Industrial Lumber Co.| 29 | 98 |12 W| 3/ 4/42] 7,856) L. Miocene | SE. flank Starks dome, 
No. 5 ~ mile from produc- 
110 W. T. Burton. ..| Industrial Lumber Co.| 25 | 9S |13 W|10/ 5/42) 5,878) L. Miocene ow. ” flank Starks dome, 
No. 9 ame ft. from produc- 
111 eae Refining Co., Lacs Hunter Co., Inc.| 22 | 98 |11 W| 6/26/42} 5,308} Salt NE "fank Edgeio 
i 
112 Gulf ReingCo, The Punter Co., Inc.| 22 | 9S |11 W} 8/28/42] 6,384) L. Miocene ee a Edgerly 
113 cao Co.,| Louisiana Sulphur Min-} 33 | 98 |11 W 6/16/42| 9,816] Vicksburg S. flank Edgerly dome, 
G.P.D. ing Co. No. 4000 ft. from produc- 
Settee t+. | Matilda Ceay 3 He 
Jalifornia..... atilda Gray No. 1 4/118 | 9 W} 1/27/42) 10,401) L. Mi M 
115 Union Oil Co, of | M. Gray No. 1-G 32 |10S |12 W| 4/20/42) 5,248) U. Miveds eg to Vinton dome, 
California ome ft. from shallow 
116 Union Oil Co. of | M. Gray No. 2-G 32 |10S |12 W| 7/ 5/42) 6,307| L. Miocene 2 ie re EE dome, 
California 4000 ft, from shallow 
: luction 
Cameron Parish veh. , 
117 Pure Oil Co..... = Corporation No. 7 |13S | 7W| 5/ 8/42) 9,054] U. Miocene | 4500 ft. SE. of produc- 
118 Pure Oil Co..... Miami Corporation No.| 18 |138 | 7 W] 9/11/42) 9,177] U. Miocene esoo tt SE. piper 
119 Superior Oil Co..| Miami Corporation No.} 34 |13S | 5 W| 6/ 1/42) 10,453) U. Miocene se Miers area ie 
120] Union Sulphur | A. Hebert No. 1 12 [12.8 | 9 W| 3/27/42] 10,600| L. Miocene | One mile NW. of de- 
0. leted production at 
Evangeline Parish ig Lake 
121 eeenerial Ot The Pardee Co, No. 2 24) 48 | 2W| 8/14/42) 12,686) Wilcox Reddell prospect, 400 400 ft. 
yO = fault in Cane 
ee Oil & Ref. Section saa 
Tberia Paris 
129) ° ‘nora Petro- bh od Inc., et al. No.| 19 |12 |11 BE | 5/22/42] 11,899] U. Miocene | One mile SE. Bayou 
e orp. . 
123 Paul G. Benedum| Louisiana Land ‘ent Ex- 4 |188 | 7E | 2/22/42) 9,017) U. Miocene Figen Sot 
ploration Co. No. 1 
124 ran Oil and Pest Anse Co., Inc. No. | 25 |18S | 5 E | 3/19/42) 7,000] Salt SW. flank Avery Island 
dome, salt overhang at 
5934 to 5945 ft.; top 
main salt stock at 
6269 ft., tried to blow 
out, between overhang 
125| Shell Oil Co., Ine. | J. A. Smith No. 1 18 148 | 7 | 2/21/42|11,510| U. Miocene | NE danke Werke Cand 
126 Sun Oil Co...... Kling and Walet No. 10| 27 |118 | 8E | 7/13/42] 9,068] L. Miocene Wo fenk Fausse Pointe 
dome, 6000 ft. from 
he is roy Pek As bi production 
127 ncn oe a ro- | Dewey Angelloz No.1 | 41 | 78 |10E | 9/22/42] 10,426) L. Miocene | Blew abe =< caught 
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Location Date | Total 
Parish and Operator | Lease and Well No. Aban- Depth, Abandoned Remarks 
doned | Ft. Be 
Sec. | Tp. | Rge. 
Iberville Parish (cont.) : 
128 Humble Oil & E. B. Schwing No. B-1 | 86 | 88 | 8E | 5/24/42| 6,620) Salt SE. flank Bayou des 
Ref. Co. Glaises dome 
129| ~+ Phillips Petro- 
leum Co...... E. B. Schwing No. 1 15 |10S |10E | 6/ 8/42} 11,066) L. Miocene 
Jefferson Parish 
130 The Texas Com- | Lafourche Basin Levee | 29 {19 § |24B | 6/20/42] 11,436] U. Miocene | One mile NW. produc- 
pany District No. A-2 tion at Bay de Chene 
131 The Texas Com- | Lafourche Basin Levee} 33 |19 § |24 EB |12/21/42| 9,497] U. Miocene | One mile SE. production 
pany District No. A-3 at Bay de Chene 
132 The Texas Com-| Leon Rojas, et al. No. 1| . 23 |17S |24E | 5/31/42! 10,742| U. Miocene | One mile E. production 
1A ca at Lafitte 
Jefferson Davis Parish 
133 Union Sulphur | F. C. Perl No. 1 7|9S | 3W] 5/31/42! 9,641/L. Miocene | 4000 ft. E. production at 
/0. Roanoke 
134 Union Sulphur | T. Levergne No. 1 6 | 9S | 3 W| 3/28/42] 9,537) L. Miocene | One mile E. production 
Come at Roanoke 
Lafourche Parish 
135 Amerada Petro- | C, E. Gheens No. 9 37 |15S |20E |11/28/42) 10,702) Miocene 6000 ft. S. production at 
leum Corp. & Bayou des Allemands. 
lop ras Oil & 
8 \OOlnmais x2 
136 Eracet Cockrell, perce Land Co.No.| 32 |18S |22E | 1/16/42] 7,512| U. Miocene | Bay Brusle area 
etal. 
137 Shell Oil Co., Inc.| Edna Plantation No.1 | 65 |17S |20E | 3/12/42} 9,815) U. Miocene | One mile SW. production 
At Valentine 
138 Shell Oil Co., Inc. | Edna Plantation No. 2 66 178 |20E | 6/13/42) 9,786] U. Miocene | One-half mile SW. pro- 
duction at Valentine 
139 The Texas Com-| Laterre Co., Inc. No. 13] 11 [208 |21E | 1/26/42) 5,575) U. Miocene | One mile §. production 
See pany... at Golden Meadow 
Livingston Parish. 
140 Danciger Oil & | Dendinger, Inc. No. 1 37 | 8S | 7E | 6/ 7/42| 10,447] Vicksburg Slight shows in. L. 
Ref. Co. Miocene 
Orleans Parish 
141 W. T. Burton: ..| L. & N.R.R. No. A-1 1 12S |14E | 6/14/42] 9,872] L. Miocene 
142 W. T. Burton. ..| State—Lake Poncha- 10S |13 BE |11/ 5/42) 9,887] L. Miocene 
train No. 8 
Pointe dad a Parish 
143 Humble Oil & Pointe Coupee Land &| 68 | 45S | 8E 6/14/42) 11,252] Wilcox 
Ref. Co. Improvement Co. No. 1 
St. James Parish 
144 Cities Service Oil |* 
Cole actarciee B. F. Karstein No. 1 42/13 |16B | 9/22/42| 11,502] U. Miocene | St. James area 
St. Landry Parish 
145 Stanolind Oil & 
Corre W. D. Haas No. 1 17 | 48 | 6B |10/20/42| 10,851| Wilcox Palmetto area : 
146 Stanolind Oil & | R. L. Mills No. 1 14|78 |3E | 2/28/42|10,350|L. Miocene | 244 miles E. production 
as Co. ; ‘ at Lewisburg 
147 Sun Oil Co...... E. M. BoagniEst.No.1| 40 | 68 | 4E 6/29/42| 9,406) L. Miocene 
St. Martin Parish ; ‘ 
148 The Texas Com- | State-Lake Mongoulois 10S | 9 9/18/42) 10,374] L. Miocene |S. flank Lake Mongou- 
pany No. 11 lois dome, 2 miles from 
production 
St. Mary Parish ' ; 
149 Maes Oil aon Sugar Factory| 54 |145 | 9B 6/28/42). 7,505) U. Miocene 
. Co. Oo. 
150 Danciger Oil & 4 
MOON sa Allain No. 1 46 [13 9E | 7/17/42| 4,505) U. Miocene 
151 The Texas Com- | State-Cote Blanche Is- 15S | 8E | 9/14/42] 9,374] Salt SE. flank Cote Blanche 
pany land No. 3 Island 
; St. Tammany Parish ‘ 
P52 J. Elliott Stanga.| Goodbee Estate No. 1 33 | 6S |10 B | 8/11/42) 1,612) Pleistocene 
153 J. Elliott Stanga. erase & Watts No.| 33 | 6S |10E | 7/24/42) 1,616) Pleistocene 
Terrebonne Parish ; 
154 ‘ulf Refining J. Eschete No. 1 67.|208 |18E | 1/ 9/42| 12,001) U. Miocene One mile NW. produc- 
Co., G.P.D. ‘ tion at Lapeyrouse 
155 Humble Oil & Cominene Land&Fur| 31 [178 |14E | 9/ 7/42! 11,343] U. Miocene Turtle Bayou area 
Ref. Co. Co. No. B- a ‘ 
156 Pan-American | Laterre Co., Inc. No.1 | 67 189 |18E | 4/27/42] 10,502| U. Miocene One mile NE. produc- 
Prod. Co. F tion at South Houma 
Washington Parish Z 
157 ae e Oi Gaylord Container Corp.| 25 | 2 g 112 B | 8/24/42] 7,570] Midway 
Ref. Co. No. 1 
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The Lake St. John field also produces 
from the Wilcox group. This field is the 
best discovery found anywhere in Louisiana 
during 1942. In addition to three sands 
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79 bbl. of 20° A.P.I. gravity oil, of which 
approximately 30 per cent was _ base 
and sediment. Although numerous 
“shows” have been recorded from the 


6 
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WELL DATA 
25-EFFECTIVE POROSITY, FT. 
4862 - TOP PRODUCING ZONE, FT. 


HAYNESVILLE FIELD 
CLAIBORNE PARISH, LOUISIANA 
CONTOURED ON 


TOP OF PETTIT PRODUCING ZONE 
CONTOUR INTERVAL - 25 FT 
DATUM - MEAN SEA LEVEL 


SCALE - FEET 
3000 


FEBRUARY 23, 1943 


INTERPRETATION BY P M. LYONS, 
JL MARTIN 


CARTOGRAPHY BY GO. COIGNET 


Fic, 1.—HAYNESVILLE FIELD, CLAIBORNE PArIsH, LOUISIANA. 


which are productive of oil in the Wilcox, 
gas production is obtained from the Sparta 
sand. The lower part of the Upper Cre- 
taceous group is productive of gas con- 
densate. This is the first known occurrence 
of gas-condensate production in that sec- 
tion of the Upper Cretaceous in northeast 
Louisiana and should greatly encourage 
operators to find similar production in that 
part of the state. 

The discovery well in the Manifest field 
was completed in the Sparta formation 
as a pumper. The initial production was 


Sparta in northeast Louisiana, this 
production is the first to be obtained from 
the Sparta in that part of the state. 
Offset wells drilled to the northwest and 
southwest of the discovery well were dry. 
The discovery well of the North Carter- 
ville field, which was completed in the 
Pettit lime in the Sligo formation of Lower 
Cretaceous age, was a pumper. The second 
well to be completed in this field was 
completed for 176 bbl. per day of 38° A.P.1. 
gravity oil. The second well, like the first, 
made considerable quantities of fluid, which 


J. HUNER, JR. 


necessitated artificial lift. It was first 
thought that the North Carterville field 
might be another Haynesville (Pettit 
lime production). However, the available 
data indicate an effective porosity of 


: approximately 10 ft. and a recovery of 


1 
4 


4 


between 1000 and 1500 bbl. per acre. 

The most active field in the state was the 
Haynesville field, Claiborne Parish, where 
132 wells were drilled on 80-acre units 
for Pettit production during the past year. 
As a result, approximately 12,000 acres of 
production was proven up (Fig. 17). 

The second most active field in the 
northern part of the state was the Nebo- 
Hemphill field in La Salle Parish, in which 
72 wells were drilled for Wilcox production. 
Aside from the sands already producing 
at the first of the year in this field, four 
additional Wilcox sands and one Cockfield 
sand were found. 

A total of 308 field wells were drilled in 
north Louisiana during 1942. Of this 
number, 275 found oil production, 49 
found gas production, and 74 were dry. 
Some of these wells found new sands; 
others extended producing areas. A brief 
summary of the more important of these 
developments is listed below: 


Bellevue, Bossier Parish.—Eagle Mills zone 
found at a depth of 8824 ft. subsea, indicating 
considerable uplift. 

Grand Cane, De Soto Parish.—Production 


extended approximately one mile to ‘the south- | 


west; it may, however, be separate reservoir. 

Haynesville, Claiborne Parish—During the 
year, 132 wells were drilled, of which 124 
flowed, three were put on pump, four were 
junked, and one was abandoned as dry. Pettit 
production proven to cover an area of approxi- 
mately 12,000 acres. Pettit production defined 
on the east. 

Indian Bayou, La Salle Parish.—Discovered 
in 1941. Already defined in east and west; only 
one well proven productive. 

Larto Lake, Catahoula Parish —Defined on 


all sides except east. Only one well proven 


productive. 
Nebo-Hemphill, La Salle Parish.—Connec- 
tion, both structurally and stratigraphically, 
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between Nebo and Hemphill fields has been 
proved. The field has been gradually extended 
lg mile to the north and approximately 1% 
miles to the south. Production has been defined 
on all sides except the extreme northwest. Four 
new Wilcox sands proven productive, and one 
well completed in the Cockfield formation. 

Olla, La Salle Parish.—Production more 
closely defined in the northwest, west and 
south. Only three wells drilled during the past 
year, all of which were dry. 

Shreveport, Bossier and Caddo Parishes.— 


© Production extended approximately 14 mile to 


the northeast. 

South Jena, La Salle Parish.—Three wells 
defining production were drilled on the north- 
east and west sides of the field. 

Sugar Creek, Claiborne Parish.—Oil produc- 
tion extended to southwest flank. One new 
Travis Peak sand proven productive. 

Summerville, La Salle Parish.—Production 
gradually extended approximately }4 mile to 
the south and defined. 

Trout Creck, La Salle Parish—One new 
Wilcox sand proven productive; the north- 
eastern isolated productive area (approx. 
4o acres) fully defined on the northeast. 

Willow Lake, Catahoula Parish—Production 
defined on the north and south; field now covers 
an area of about 80 acres. : 

Zenoria-Litile Creek, La Salle Parish — 
Production defined on northwest and south 
flanks; one new sand proven productive. The 
Little Creek field was gradually extended to 
the northwest and merged with the Zenoria 
field. 


New Fretps, NEw SANDS AND 
EXTENSIONS IN SouTH LOUISIANA 
DURING 1042 


Eleven new fields were found in south 
Louisiana during 1942; five considered as _ 
oil fields, the remaining six as gas fields. 
These new discoveries are shown in the 
table on page 26. 

Except for the Avery Island field, the 
Bayou Couba field, and the Bully Camp 
field, which are shallow, piercement-type 
salt domes, the structure of the other fields 
is apparently similar to the characteristic 
deep-seated salt-dome field so common in 
south Louisiana. 
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Field Parish ae ce 
Avery Island...| Iberia Oil 
Bayou Couba. .| St. Mary Oil 
Branch........| Acadia Oil 
Bully Camp... .| Lafourche Gas 
Deer Island... .| Terrebonne Gas 
Freshwater 

Bayou es Vermilion Gas 
Hayeseee ee Calcasieu Gas 
Krotz Springs. .| St. Landry Oil 
Lake Decade.. .| Terrebonne Oil 
Rabbit Island. .| Iberia Gas 
Thornwell. .. . .| Jefferson Davis Gas 


So far as potential reserves are con- 
cerned, none of these fields, except possibly 
the Branch field, would seem to suggest 
any reasonably large reserve at the present 
time. It is quite possible, of course, that 
fields such as Bayou Couba and the other 
piercement-type domes may ultimately 
prove to be similar in character to Anse 
La Butte, Jennings, or other well-known 
piercement-type domes in south Louisiana 
which have produced enormous quantities 
of crude oil, and which by no means have 
as yet exhausted their potentialities. 

The most active field in south Louisiana 
was the Paradis field in St. Charles Parish. 
In addition to 30 wells completed as 
producers, three additional oil sands were 
discovered and put to production. 

In the Ville Platte field, Evangeline Par- 
ish, 24 wells were completed as producers. 

The Bayou Sale field, St. Mary Parish, 
was also active. Sixteen producers were 
completed, and a new shallow oil sand 
and a deep gas sand were found. The field 
was extended one mile to the east. 

Salt was discovered in the Bay De Chene 
field, Lafourche Parish; the Lockport field, 
Calcasieu Parish; and the West Bay field, 
Plaquemines Parish. 

Two new cycling projects have been 
established during the past year in south 
Louisiana—the Erath field, in Vermilion 
Parish, which is in process of construction, 
and the Bateman Lake field, St. Mary 
Parish, which is already in operation in a 
limited manner. 


As in the previous year, most of the 
reserves in south Louisiana were found 
chiefly in discovering new. sands and 
extending known producing sands in fields 
already in production. During the year, — 
3509 field wells were drilled. Of this number, 
278 were completed as oil wells, 26 as gas 
wells, and 55 were dry. In the process of 
drilling and completing these wells, 65 
new oil and/or gas sands were found. 
Known producing areas were extended and 
in some cases delimited. The more impor- 
tant of these developments are listed 
briefly below: 


Anse La Butte, Lafayette and St. Martin 
Parishes.—First production discovered on 
north flank of dome in new oil sand at 9800 ft. 
This is the first production in Lafayette 
Parish. 

Barataria, Jefferson Parish—Present pro- 
duction defined on southwest side. 

Bastian Bay, Plaquemines Parish—New oil 
sand, the second in the field, was discovered at 
9300 ft. on the southwest flank. A 10,000-ft. 
test on the southwest flank 1800 ft. from pro- 
duction was abandoned as dry. 

Bay De Chene, Jefferson and Lafourche 
Parishes—Test located one mile east of dis- 
covery well, topped salt at 8634 ft.; first oil 
production from sand at 7500 ft. discovered 
on northeast flank of dome. Semiwildcat wells 
located on northwest and southeast flanks 
approximately one mile from discovery oil 
well were drilled to below gooo ft. and were 
abandoned as dry. 

Bayou Bleu, Iberville Parish —Semiwildcat 
drilled one mile from production on the south 
side of dome was abandoned as dry in salt at 
5148 feet. 

Bayou des Allemands, Lafourche and St. 
Charles Parishes—New oil-producing sands 
discovered at 5400, 9600 and ggoo ft. Semiwild- 
cat 6000 ft. south of production was abandoned 
as dry at 10,702 feet. 

Bayou Sale, St. Mary Parish.—New oil sand 
discovered at 4500 ft. and new gas sand at 
10,700 ft. Production extended one mile to 
the east; also extended to south and west 
flanks and defined on north and northwest. 
Sixteen wells were completed in this field dur- 
ing the past year. 
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Black Bayou, Cameron Parish.—New oil sand 
: discovered at 7800 feet. 

Charenton, St. Mary Parish—New oil sand 
discovered at 9200 ft. on south side of field. 

Delta Duck, Plaquemines Parish—Present 
production defined on northeast. 

Delta Farms, Lafourche Parish—New oil 
sand discovered at gooo ft. Production extended 
14 mile to northwest. 

East White Lake, Vermilion Parish—New oil 
sands discovered at 5900, 6800 and 10,040 ft. 
Field defined on northwest flank. 

Erath, Vermilion Parish—New _ gas-con- 
densate sand discovered at 11,c50 ft.; field 
defined on north. Agreement to cycle field was 
reached and plant construction is under way. 

Gibson, Terrebonne Parish—New gas sands 
discovered at 9200 and 10,300 feet. 

Golden Meadow, Lafourche Parish.—Shallow 
production defined on southwest side. Produc- 
tion defined by deep test on south flank. 

Grand Bay, Plaquemines Parish—New oil 
sand discovered at 8750 ft. on southeast flank. 
New oil sand also discovered at 7400 ft. on 
southwest flank. 

Gueydan, Vermilion Parish—New oil sand 
found at gsoo ft. and new gas sand at 10,290 ft. 
Production extended on northeast flank. 

Happytown, St. Martin Parish.—Production 


_ defined on west. 


Horseshoe Bayou, St. Mary Parish—New 
gas sands found at 10,200 and 11,250 ft. 
Field extended 14 mile to west and one mile 
to north. . 

Lafitte, Jefferson Parish.—New oil sand dis- 
covered at 8500 ft. Production extended 44 mile 
to northeast. Limited on east by semiwildcat 
one mile east of production. 


Lake Chicot, St.. Martin Parish.—New oil 


sands discovered at 7700 and 10,300 ft. Field 
extended in all directions. 

Lake Decade, Terrebonne Parish.—Second 
well in field located 14 mile west of discovery 
well was abandoned as dry at 13,075 feet. 

Lake Hermitage, Plaquemines Parish.—Test 
- on south flank of dome 14 mile from produc- 
tion abandoned as dry at 5505 feet. 

Lake Long, Lafourche Parish.—Production 
defined on northwest by test abandoned as dry 
at 10,262 feet. 

Lake Pelto, Terrebonne Parish—New oil 
sands discovered on southeast flank at 7700, 
9200 and 11,400 ft. Field extended 34 mile to 
southeast. 
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Lake Salvador, Jefferson Parish.—Produc- 
tion defined on northwest flank by test aban- 
doned as dry at 11,063 ft. Production extended 
in all other directions. 

Lakeside (Lowry), Cameron Parish.—Present 
production extended 14 mile northwest. 

Leeville, Lafourche Parish—New oil sand 
discovered on southeast flank at 10,075 ft., ex- 
tending production approximately one mile. 

Lewisburg, Acadia and St. Landry Parishes — 
Present production extended 14 mile to east. 
New gas sand found at gooo ft. in well 114 miles 
northeast of production. 

Lockport, Calcasieu Parish—New oil sand 
discovered at 6500 ft. Salt found at 8164 feet. 

Neale, Beauregard Parish—Deep Wilcox 
production extended 114 miles southwest. 

Paradis, St. Charles Parish—Three new oil 
sands discovered at 10,400, 10,500 and 11,000 
ft. Thirty producing wells completed, extending 
field 14 mile to southwest and }4 mile to west 
and northwest. 

Pecan Lake, Cameron Parish.—Present pro- 
duction defined on south flank. 

Pine Prairie, Evangeline Parish.—Sparta 
production discovered on southeast flank at 
gooo ft. and on southwest flank at 9450 1 
Cockfield production defined on east and south- 
east flanks, extended on south and west flanks. 

Pointe au Fer, Terrebonne Parish.—New 
shallow gas sand discovered at 5600 ft., extend- 
ing production 34 mile to northeast. Production 
defined on north by test abandoned as dry at 
11,047 feet. 

Port Allen, West Baton Rouge Parish.—New 
oil sand discovered at g100 ft., extending field 
one mile to east. 

Port Barre, St. Landry Parish:—New oil sand 
discovered at 6600 ft. on northeast flank of 
dome. New oil sands also discovered at 5240 
and 7460 ft. on southeast flank of dome. 

Potash, Plaquemines Parish.—New oil sand 
discovered at 8700 ft. Test on northeast flank 
abandoned as dry at 8607 feet. 

Raceland, Lafourche Parish—Two new oil 
sands discovered at 8950 and 9250 feet. 

Roanoke, Jefferson Davis Parish.—Produc- 
tion extended 2000 ft. to northwest. 

Sorrento, Ascension Parish——New gas-con- 
densate sand discovered at 4100 ft. on north- 
east flank of dome. 

South Houma, Terrebonne Parish.—New oil 


sand discovered at 10,160 feet. 
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Starks, Calcasieu Parish—New oil sands 
discovered on northeast flank at 4600, 5350 
and 6000 ft. First oil production discovered on 
southeast flank of dome from sand at 3900 feet. 

Stella, Plaquemines Parish—New oil sand 
discovered at 6300 ft. Production limited on 
northwest flank by two dry holes. 

Sweet Lake, Cameron Parish—New oil sand 
discovered at 6200 feet. 

Unknown Pass, Orleans Parish.—Test 600 ft. 
east of production abandoned as dry at 5488 
feet. 

University, East Baton Rouge Parish—New 
oil sands discovered at 9400 and 9700 ft. on 
south side of field. 

Venice, Plaquemines Parish.—New oil sands 
discovered on north flank at 9250 ft. and on 
southwest flank at 10,970 feet. 

Ville Platte, Evangeline Parish—Present 
production partly defined on south and west 
flanks. Twenty-four wells completed as pro- 
ducers in the past year. 

Vinton, Calcasiew Parish—New oil sands 
discovered at 4900 ft. on north flank of dome 
and at 3300 ft. on southwest flank. 

West Bay, Plaquemines Parish—Salt dis- 
covered at 10,005 feet. 

West Cote Blanche Bay, St. Mary Parish.— 
New oil sands discovered at 8000 and 8400 feet. 

West Gueydan, Vermilion Parish—New deep 
gas sand discovered at 10,780 ft. on north side 
of field. 

West Hackberry, Cameron Parish.—New oil 
sand discovered at 8975 ft. on north flank of 
dome. 

West Lake Verret, St. Martin Parish—New 
oil sand discovered at 11,082 feet. 

West Mermentau, Jefferson Davis Parish.— 
New oil sand found at 10,200 feet. 


Witpcat WELLS 


During the year, 178 wildcat or explora- 
tory wells were drilled; peculiarly enough, 
exactly the same number drilled during 
1941. However, while 17 per cent of the 
wildcats were successful during 1941, 
only 11.4 per cent were successful during 
1942 and such discoveries as were made 
were of considerably less importance as 
far as reserve is concerned. The picture for 
creating additional reserve, therefore, is 
not very encouraging. Undoubtedly it is 
true that it will be necessary to drill an 
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increased number of wells in Louisiana 
in the future to maintain its reserve. 
However, in addition to increased wild- 
catting, it is also necessary to reexamine, 


both as to procedure and objective, the 


present programs of exploration in order 
to establish additional reserves. Many 
critics have said that the present methods 
of exploration are no longer effective. To 
a limited degree, this may be true. How- 
ever, if complete use were made of all the 
geological and geophysical data and 
methods, and if effectively intercorrelated 
by the various technical branches of the 
industry, the percentage of successful 
wildcats undoubtedly would increase. The 
records of some companies already have 
proved that this would occur. 

Although such a program would not be 
a complete solution of the problem, 
nevertheless it would improve the effec- 
tiveness of the present programs. The 
enormous amounts of data that have 
been compiled by various companies 
and agencies throughout the Gulf Coast, 
if carefully studied and correlated, should 
not only give rise to observations that have 
been overlooked but probably also will 
lead to new conclusions, which heretofore 
have not been contemplated. 

During 1942, two shallow piercement- 
type salt domes were discovered in south 


Louisiana and two in north Louisiana.’ 


Forty-eight wells were drilled in search of 
Miocene production, 59 for Wilcox produc- 
tion, 17 for Upper Cretaceous production, 


23 for Lower Cretaceous production, three - 


for Jurassic production, and five were 
abandoned after setting surface casing. 
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Oil and Gas Development in Michigan during 1942 


By THEerRon Wasson,* Member A.I.M.E. 


THE year 1942 in Michigan was devoted 
largely to the development of fields dis- 
covered in 1941 but was also characterized 
by a great increase in prospecting for new 
productive horizons below the Dundee 


‘limestone. Some new fields were discovered 


but as yet these have shown few signs of 
being of major importance. 

Michigan’s total production for 1942, of 
21,754,000 bbl. of oil, as reported by the 
U. S. Bureau of Mines, was second only to 
the record year of 1939 when 22,799,000 
bbl. of oil were produced. All important 
fields were prorated throughout the year, 
and it is obvious that without proration 
a new all-time high would have been 
established for the state this year. 

From 1925 to the end of 1942, Michigan 


has produced annually the following 
amounts of oil: 

YEAR BARRELS SOURCE 

1925 4,000 

1926 94,000 

1927 435,000 

1928 592,000 

Bae $941,000 Michigan Geological Survey 
1930 3,928,000 

193% 3,785,000 

1932 6,925,000 

1933 75,942,000 

1934 10,603,000 

1935 15,776,000 U.S. Bur. Mines, 1937 

1936 11,928,000 U.S. Bur. Mines, 1938 

1937 16,628,000 U.S. Bur. Mines, 1939 

1938 19,211,000 U.S. Bur. Mines, 1938 

1939 22,799,000 

$9305 20; 704,008 Amer. Petr. Inst. Quarterly 
I9g4I 16,361,000 

1942 21,754,000 


Total 183,170,000 


Manuscript received at the office of the 
Institute March 30, 1943. : : 

* Chief,Geologist, The Pure Oil Co., Chicago, 
Illinois. 


This tabulation shows the steady growth 
of the industry in Michigan since the first 
discovery of oil in 1925. 


Maps 


A map of the oil and gas fields of Michi- 
gan in 1941, published in the report for 
1942, shows the main producing areas and 
should be referred to if information in 
regard to their location is desired.* The 
main producing zones were shown in the 
columnar section in the same publication. 


DEVELOPMENT IN FIELDS 


Reed City Field——During 1942 the Reed 
City field, which ended 1941 with 112 
producing oil wells, added 70 new producers 
to bring the total at the end of the year to 
182 wells and 4700 proven acres. A south 
extension of the field developed during the 
year was in large part responsible for the 
increase. Approximately 9,000,000 bbl. of 
oil was produced from the field during the 
year, bringing the total accumulated pro- 
duction to the end of the year to roughly 
11,750,000 barrels. 

Headquarters Field—The Headquarters 
field, which started the year with 10 pro- 
ducing oil wells, ended the year with 41 
wells and 1240 proven acres. Approxi- 
mately 2,300,000 bbl. of oil was produced 
in 1942. : 

Kawkawlin Field—Although not a 1941 
discovery, the Kawkawlin field has been 
actively developed on the 4o-acre spacing 
plan during the last year, 42 producers 
having been completed, bringing the total 
number of wells at the end of the year to 77. 
Nearly 500,000 bbl. of oil was produced 
during the year. 


* “Petroleum Development and Technology,”’ 
1942, page 349. 
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TABLE 1.—Oil and Gas Production in Michigan 


Area Proved, Acres| Total Oil Production, Bbl. 
Year 
Field, County of Dis- 
covery ‘ 
a : , | To End of During 
4 Oil | Gas' 1942 1942 
=] 
7 
2 
a 
fiAdamssArenaedass itt a cee oes ncigs asia a aeiaemare si eae 1937 1,030 0 2,595,237 | 1,043,959 
9} (Akron: Wisner; f'uscolal:, (eich n te<eaabel-hie- hae beech. «eee 1936 0 0 134,220 42,962 
in, hak Jo eck tek AE Re SS oh Sara ithe ee 1935 0 2,200 0 0 
; eee Segre Ve ists Grebe ctu ate Pe eee ca tame SS «Scie ae 1939 240 0 375,954 83,338 
5 Beaverton; North; Gladwin’ cs(8 o7)023 2 sme se de Ey See 1935 360 0 650,395 23,396 
6 South; Gladwitt con cess ese ack Math naet s Pred ee oan eee 1935 650 0 353,759 122,556 
|: BentloynGradwingeearen certs crihhe te cin oak ba eee Mees a: eee ee 1937 1,000 0 723,538 86,712 
3) Birch Run; Saginat.. 52.0.2. ¢ 0d. <--2se oa aoe i ions Mae ee tetas | 1934 300 0 199,093 8,866 
4) Bloomingdale Van. Buretioc-(ie0'0-..,c sa tateumelstial Pieowteaie)? tects 1938 3,000 0 5,701,886 285,907 
10 | Broomfield-Deerfield, Isabella..... 0.0.0.0. c eevee eee 1930 0} 4,100 0 0 
41)| Buckeye, North; Gladwin ten 0% -ncck on de © contre aren ein atlomeineas 1936 2,900 0| 14,700,381 393,165 
12 Aogth, Gladiwink (Paces. 2300 showman tae om ort aN eer 1936 2,500 0 3,791,874 102,891 
43'|\Clnve (das); Clave S48. an. eon beaten eae eae aoe Pe ET 0 400 0 0 
14:\ Clare City; Clanastoveeet arctan tocmiae th eee ees crinin «anes eee ene 1938 20 640 20,930 4,140 
AB, Clayton A rence igs cides0 eo wind capetuatested thee pieicrsayntcts etetoe ee iat ae 1936 1,300 560 3,653,744 191,746 
16| Columbia, Van Buren.................. Eta OM nisi sc 1938 1,230 0 1,964,715 101,208 
17 Crystaly Montoaln:; | Sy isdetencighicd ge shnie Rye» 39h os ach ota cele 1935 2,180 200 7,211,544 59,225 
$28i| Deerfield=Momroe; Lennwee tec) dcigei ntsc ab biacie ae cialis «ies = oe 1935 260 0 303,572 66,594 
19'| Diamond Springs, ;AWeganiscs... or mens ccote as eat tae ees Rita 1938 560 0 752,706 42,872 
DO orrad Henan: yao is xs annie pan tothe st wale he Se Aoemins eleS <w cS meats 1938 360 0 280,849 16,718 
Of | Hemore, Al ontcali sac. kes oan Oe sieice ore salert sia’: bro na oh ee ee 1933 160 0 432,494 13,347 
99) Edenvillel: Medland sshoans en ora pos Suist Se ae Ber ss vas Oe 400 0 1,138,883 44,717 
DF Eh vart acca Te tien se tie VER ds LU OTERIRLE less. 53-0) sce 1942 800 2,080 198,192 198,192 
DF Orin MOCORL woe te ei ava Pies Cho: aioe RRL Ee ws oat an cee ee 1942 600 0 52,932 52,932 
96.) Mrcotiane Clarev se. cet ole Come ae, Con SOT Tee thw sw ccnkas 1938 0} 2,080 0 0 
Geil Caratiote Grittiol sn thse so ee ats ri ie ek Ae ea 1927 0 400 0 0 
SF) EiarGOCOANE I coos. ceiek coe ne eas AIC ea cee ee ene is Marl 1932 180 0 116,275 0 
28 | Headquarters, Clare, Roscommon......-.. 0.006.606 00 occ va ee 1941 1,520 0 2,635,651 | 2,320,881 
90\ |Home, Montealins raceme «aye. bate lurk ts taatettie Nia tae ine 3. bisa eer 1938 0 5,160 0 0 
80 || Kawkawlin? Boyt .icr cee. sk ce hares ah Pree creak re ee wl et neil 1938 6,400 160 719,786 493,030 
31 Leaton, Taabollase chile Sat eae tae ose Meee DEE slow roltak 1929 2,140 480 2,995,060 112,183 
BO WaLiizioo th ORIG saves, sists ericccle > «ear ERR Ry ore ole ciclo’ eet 1938 0 2,720 0 0 
33 | Marion-Winterfield, Osceola, Clare..............00.0ccuevevuceeees 1940 1,320 | 10,400 2,368,668 | 1,258,946 
34 Monterey, cng rie Fe aca Via cats sara Pe! eh a ea ph BL ea Bae 1938 300 0 377,391 22,777 
Boi WG, k AOMSANG, IM IGLANG, JEADOUA., ccc sch case ueadtttc sees cacveneyh 1928 8,050 0 | 21,888,573 368,207 
BB), MUSKOROW, AE BEDOON cir cos aie s/t ndalieis te s,s acasicte bay cea 5 29, ok ae Se 1927 2,700 y 6,712,363 26,144 
87)|: Muskrat LakeaW anBuren. 5,43 cauwa- cv nd. o> sien hieley ves «tues cs 1941 1,050 0 215,810 103,401 
38 | New Haven, Gratiot................. tL CSAAT AR BO ep aor mee tment 0 2,400 0 0 
90) Overs Al egthintn kre. Poem mm noode fee Mg POON. a0. be ees 1938 2,080 0 2,045,821 188,596 
40 | Porter-Yost, Midland..... Rete Ris tn i el = Ee A hn OA aN 1931 8,440 0 | 39,415,691 | 1,222,422 
41) Ravenna i AUsRegon titi astyarss siciak ss Wahine ds lgrlecniiace vache: 1936 0} 3,840 0 0 
43; Reed: City; Osceola, Lakes, onc: Vani ook Sd etiss os ace 1941 5,000 | 4,320 | 11,858,290 | 9,102,008 
1941 480 0 72,352 70,775 
1940 0} 2,560 0} 0 
1925 1,800 0 1,393,654 19,580 
1937 2,500 0 2,940,461 156,353 
1938 1,100 0 3,299,789 345,176, 
te 1942 200 0 393 26,393 
Taare 1936 1,220 0 4,068,365 168,347 


1934 0 | 10,280 0 0 


» Footnotes to column heads and explanation of symbols are given on page 264, 


Bote 


ante er 


au. 


THERON WASSON 


TABLE 1.—(Continued) 


395 


Total Gas Oil-production Reservoir 
Production, Number of Oil and/or Gas Wells Methods, End | Pressure, Lb. Character of Oil 
Millions Cu. Ft. of 1942 per Sq. In. S 
ee 
During 1942| End of 1942 [Number of Wells H 
e ity A.P.I. | Sul- 
S| To End | During a3 woilzils zt Ave. | @ paaipe phur, 
g | of 1942 | 1942 | B= | 8 | 2 ERIE |B Arti. | Initial) at End | “5 Weighted | Per 
ss |B | 5 |§Ale 8 | Flow-| ¢. of 1942| & Cent 
a A. Be Aceh be | cs Bic : ficial a Average en 
ao] | =I ° ing : 2 
EY gs a | 8 |84 si\Ba Lift 5 
Ra e8 |S |= |a”? ES | ES =I 
1 2. 1 Traverse 37.0 
0 o| 70} 26 0} 58) 0} 9 49| oy y | 0 ote ana y 
2 0 eat wl) alee 0} e:%0 On er 8 be ae) ain a 
3| 5,759 0 Doe Oy Ont At o| 0 0 0| 512 |) 0 0 
4 0 0 SBME ) Sal. Oeletibl 0 0 15 y y | 0 98.5 | ¥ 
5 0 0 28 0 0| 0 13| 0 0 13 y y 0 41.3 | 0.16 
6 0 0 21 5 Dely Oizo. 0 0 20 y y | 0 41.3 | 0.16 
7 0 0 AAs pluie ON Oi eecot|, 0 0 37 y y | 0 41.4 | ¥ 
8 0 0 DET ON Og Ot meses) 0 0 25 y y | 0 42.4 | 0.25 
9 0 o| 243 0 9| 0 95| 0 0 95 T y | 0 41.2 | 0.51 
10} 7,910 874 S2il pase il Onl <0 0| 53 0 0| 580 y | 0 0 0 
1 Or aezeaal 2) 13); OnKeetéel 0 0 169 y y | 0 39.90 | 0.25 
12 0 o} 1881 O| 4 01° 84 0 0 84 y y | 0 39.0 | 0.25 
13 1,146 101 9 0 0| 0 o| 7 0 0 y 328 0 0 0 
14 713 1 8| 0 tal: 0 al 1 0 2| 605 yar 10 30.5 | 0.40 
15| 3,336 816 go aii 3} -@| 44) 28 0 44| 620 y | 0 34.3 | ¥ 
16 0 Oi med0geh OLle esa) Ou)\ee 53] 0 0 53 0 0 | 0 39.2 | 0.57 
17 420 Bileees 0) ) 4c OES s9) 6 0 19 y y | 0 45.2 | ¥ 
18 0 0 Sidhe) el) Olas 23], 0 0 23 0 0 | 0 40.0 | ¥ 
19 0 0 Bert) 0) |. 02) 0)/. 23) 0 0 23 y aeaed y y 
20 0 0 26); 01] 00| 0/219) 0 0 19 0 0 | 0 41.4 | 0.44 
21 105 2 13 0 o| 0 5] 0 0 5 0 ae) 43.2 | 0.11 
22 0 0 35c) Oi oe) 0 |\26| 0 0 26 0 om (0 41.3 | ¥ 
23 30 30 Dee gee gOr Oe d3) leer dO 3 y y | 0 46.0 | ¥ 
4 en 10 0 Beli arS Nets 3] 0 3 0 OL Galo y y 
25| 1,332 433 sen <2)\ on, 10 0| 15 0 o| 607 | 523 | 0 0 0 
‘ 26 0 0 Zul, Os! Ov 70 o| 0 0 0 2 z | 0 0 0 
27 0 0 17} 0]}| Oo} 0 0} 0 0 0 0 0 | 0 : 34.0 | ¥ 4, 
28 0 i ema aa fo) Oat 0, | 086 5| =o 0 | 0 { EF AT) 
29| 3,644 | 1,120 25 1.) 202] 0 0} 22 0 0| 515 y | 0 0 0 
30 y y me) 42) TO) Oj} 77) 0 0 717 y y | 0 34.9 | 0.37 
31 186 0 93 lecOufe Or ese) 0 0 46 y y | 0 43.9 | 0-16 
32| 2,454 926 fou Ol On! 0 0] 13 0 o0| 607 | 522 | 0 0 0 
- 33| 3,244] 2,667; 120; 45| 4) 0| 38 58 6 32 y y | 0 44 0.5 
34 0 0 Ore py) meat aoe cabs aay) 0 17 0 orm 10 STC oe 
; 35| 6,380.| 232] 447) 3| 5| O| 181 0 0 181 0 0 | 0 41.5 | 0-18 
36| 7,874 gol 412 | of 0 0} 26) 8 0 Mle = () 0} 0 37.4 | 0.56 
37 0 0 521 11; 9) O| 44) O 0 44 0 0 | 0 y y 
38| 4,504| 1,267 Bai) fo) 20} 20 0| 48 0 0| 448 jual °0 0 0 
39 Ou MELSB ie wOi) 02") <0) |) 196), - 0 0 96 0 Ow 39.4 | 0.50 
of 40| 2,523 o| 536; o| 8| 0] 826 O 0 326 0 0 | 0 41.3 | 0.26 
wi 
" Bi 1,276 119 29} 0} O| 0 0| 26 0 0| 720 y |-0 0 0 
. 
,, 42| 3,163 | 2,539) 211] 73) 3) 0 182| 29} 139 43 y y | 0 45 0.6 
: 43 0 @ ats tof oa) 01 ett]. 0 Peat o| 0 0 | 0 ea 
; 44 122 8 iaule 45) <On 0 0| 13 0 0 y y | 0 0 0 
45 0 o| 282| o}| oO] 0} 55) 0 0 55 0 Ome TO 44.3 | 0.24 
. 46 51 1s | 205| oO] 7| 0| 157) 0 0 157 0 0 | 0 41.0 | 0.6 
47 0 oat 204 I. Wile 13h! 0 pe e84!, = 0 0 84 0 Gale 0 41.0. | 0.56 
48 0 0 Bal) abet ON] 10 5| 0 0 5 0 0 | 0 y y 
49 0 0 OG e104) 238) Olas! 20 0 58 0 or 0 47.8 | y 
50| 30,629| 4,129) 247} 1) O| 0 0| 187 0 0| 516 y | 0 0 0 


. 


396 OIL AND GAS DEVELOPMENT IN MICHIGAN DURING 1942 


TABLE 1.—(Continued) 
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Producing Formation Deepest Zone Tested to End of 1942 
Depth, Avg. Ft. 
8 Ch Thek 
7 ar- ck- { 
g Name Agee terf, | ee Name Pe} 
: acter": |B |Top Prod. | *Prog | Avg. Ft.| 3 a3 
4 ne $ 23 ' 
2 g Wells 3 aS i) 
3 & a a : 
1| Traverse Lime 2,031 2,039 15 : 
A tatiana e tes ne 
jundee ime i f : 
Detroit River }\Dev | Batum.| 2 | {aan | 34423 | 13 | A | Sylvania oss 
3 | Stray-Marshall Mis Sand P 1,390 1,410 10 A | Detroit River 4,042 
4 | Traverse Dev Lime FP 1,002 1,006 2 A | Traverse 1,248 
5 | Dundee Dev Lime Pp 3,880 3,895 12 A | Dundee 4,029 
6 | Dundee Dev Lime P 3,880 3,895 12 A | Lw. Detroit River 4,977 
7 | Dundee Dev Lime P 3,500 3,536 25 A | Sylvania 5,115 
8 | Berea Mis Sand P cn os | ; A | Dundee 2,760 
9 | Traverse Dev _| Lime P| 1277 1279 | 1.5 | A | Detroit River 1,904 
10 | Stray-Marshall Mis Sand P 1,300 1,350 5 A | Detroit River 4,031 
11 ndee Dev Lime P 3,621 3,646 11 A | Detroit River 4,696 
12 | Dundee Dev Lime P 3,574 3,597 11 A | Detroit River 4,330 
13 | Stray-Marshall Mis Sand P 1,408 1,413 A | Detroit River 4,055 
14 Fg Dinca neg ae = iy pty Nee a 5 | A | Dundee 3,865 
'—Dundee eV ime : F : 
i Gas—Berea Mis Sand P 1,166 1,189 12 } A | Sylvania 4,163 
16 ree ori Ee = P vet ey 2.5 | A | Detroit River 1,904 
tray-Marsha! is ni 1 A 4 sD: 
a! { Dante ber tame fe] ator | azon | 4 }| A | Detroit River 3,520 
18 | Trenton Ord Lime jt 2,102 2,114 9. MF’ St. Peter 3,088 
19 | Traverse Dev Lime ie 1,466 1,472 3.5 A | Traverse 1,571 
20 | Traverse Dev Lime hig 1,596 1,607 4 A | Niagaran 3,319 
21 | Traverse Dev Lime 12 3,108 3,112 4 A | Dundee 3,700 
22 rears cn Veh ree P Pe pte 8 A | Dundee 4,015 
ray-Marsha! 1s rit ’ < 15 . Dp: 
a | Dante Mis fad |p| yes | atzen | oes }| A | Detroit River 4,457 
24 dee Dev Dol iy 3,817 3,821 2.5 A | Dundee 4,013 
25 | Stray-Marshall Mis Sand Pp 1,486 1,512 12 A | Detroit River 3,957 
26| Parma Pen Sand P 500 510 10 A | Dundee 3,100 
27 | Traverse Dev Lime P 1,880 1,890 4 A dee 2,436 
28 | Traverse \ Dat Lime Pp {ae 3,453 5 A | syi 
Detroit River Dol 3,838 3,857 | 13 qaranin, 5,631 
29 | Stray-Marshall Mis Sand Pe 1,390 1,400 7.5 A | Dundee 3,565 
30 i roa ai os i iy yd we 35.8 | A | St. Peter 10,447 
ay-Mars 18 an ’ 1243 4 
Aas cl Bias fet I iat Serene ey e 
ray-Mar. is ni » . Detroit Ri 
Stray-Marshal Send |Mis | | 102 | 140s | 9 ae an 
‘raverse ime lev ,140 156 5 +4 Te 
33 Dundee Lina Dev P 3°743 3,770 3 \ A | Lower Detroit River 5,100 
“ Sylvania i Sd. He p ore 7 6 : 
Traverse ev ime A 647 3 A | Traverse ‘ 
35 | Dundes Dev |lime | P| 31538 | 33568 | 14.0 | A Sytvania ieat 
Taverse . ’ 16 3.5 
bel Dae Dev |Lime | P {oto | tore | ap ot | A | St Peter 4754 
37 | Traverse Dev Lime P 1,283 1,284 1.5 | A | Traverse 1,332 
38 | Stray-Marshall Mis Sand P 915 950 5 A | Dundee 3,536 
39 | Traverse Dev Lime Pp 1,471 1,481 3 A | Detroit River 1,972 
40 | Dundee Dev Lime P| 3,422 3,434 | 12 A | Sylvania 4°733 : 
; 0) 
41 | Berea Mis Sand P 1,212 1,233 10 Dund 
Stray-Marshal Mis | Sand yao | u2is | 5 Oot ears 2500 
'raverse ev ime 1935 2,964 5 ae } 
42 Dundee : Dev Lime P 3,492 3,518 3 A | Lower Detroit River 4,333 
43 Beco River Dev- | Dal p| “dior 7208 | 3 
etroil River lev ~ 0! 5 1206 8 A | Sylvani , 
44 | Stray-Marshall Mis Sand P 1,331 1,355 15 6t, eA Tundee 3045 
45 | Berea Mis Sand P 1,820 1,850 16 A | Sylvania or Bass Island 3,985 
46 | Traverse Dev Lime P 1,587 1,601 8 A | Trenton 3,792 ; 
47 | Traverse Dev Lime P 1,621 1,631 6 A | Detroit River 1,968 
48 | Traverse Dev Lime P 2,134 2,135 1 A | Sylvania 3,765 
49 | Dundee ev Dol. Ls. | P 3,648 3,652 4 A | Detroit River 4,031 
50 | Stray-Marshall Mis |Sand | P| 1,275 | 1,300 | 16 | A | Detroit River 3,790 
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New DIscovERIEs IN 1942 Evart, Osceola.—The Evart field was dis- 
covered May 1, 1942. By the end of the 
year 13 wells had been completed and, 
roughly, 1200 acres appeared to be proved, 
Production is from the Dundee limestone at 
a depth of 3800 ft. About 175,000 bbl. of 


Richfield Pool, Roscommon County.— 
Actually discovered in August 1941, this 
field had only one well and had produced 
only 1577 bbl. to the end of that year. 
During 1942 ten more wells were drilled and 
about 70,000 bbl. of oil was produced. oil was produced during the year. 
Production is from a low-sulphur oil zone Fork, Mecosta.—The Fork pool, also 
near the base of the Detroit River forma- called the Barryton pool, was discovered 
tion at a depth of approximately 4200 feet. Sept. 5, 1942. Three wells had been com- 


TABLE 1.—(Continued) 


Area Proved, Acres| Total Oil Production, Bbl. 
\ Year 
Field, County of Dis- 
3 ia To End of | Dur 
: 'o End o uring 
g Oil | Gas? 1942 1942 
Zz 
& 
a 
51 | Tallmadge (South), Kent.......---++-+--seecrerrscr 1939 680 320 297,133 87,481 
62 | Temple, Clare.......---.+++++++°° 1938 2,710 0 | 13,027,346 869,700 
53 | Trowbridge, Allegan.....-.-----++> 1941 1,280 0 139,169 55,283 
§4| Vernon, Jsabella......-.--+-++2+s007+ 1930 1,100 880 4,391,932 97,466 
55 | Walker, Kent.....-----++-++e0- etre? 1938 5,700 0 9,010,073 678,879 
56 | West Branch, Ogemaw....+.-..--s20errce erst nirser tes 1933 5,000 0 4,889,740 333,181 
57 | West Hopkins, Allegan.......--.2-+-sreecssrrr ere ser nesses 1941 480 0 310,652 223,299 
Bei earsial Monteddes (laces SP Poets SVP Fee 1938 80 | 2,580 47,438 7,256 
OREWisemlaabel Onece Sacer \jsit-w since menace ting ctesie ai Ta a 1938 1,200 960 1,729,083 225,251 
60 | Wyoming Park, Te ox ha La oP Pee DOA Teac CaS Sp iar araRi a 1939 450 0 102,239 13,775 
PIR PNiipenllaricOUs See i rea se ote ek Se fal aa 1,035,158 165,582 
HOM SR gis teeters eting Sete icine She 85,010 | 59,720 183,367,254 21,747,815 
Total Gas Oil-production Reservoir : 
Production, Number of Oil and/or Gas Wells Methods, End | Pressure, Lb. Character of Oil 
Millions Cu. Ft. of 1942 per Sa. In. ~, 
St ee 
During 1942| End of 1942 |Number of Wells E 
7S aes ne Gravity A.P.I. | Sul- 
| ToEnd | During| SS | a Be ‘tial SNE aI at 60F., phur, 
q| of 1042 | 1942 | BE | 3 BS leslie le Arti- | Initial |atEnd| “& | Weighted | Per 
Zz gs | 2 He 5A rales Flow- | fcial of 1942 a Average Cent 
a|s (2 Bie | : 
3 oS 8 |= |e” —— 3 
51 99 99 61 3 0| 0 53 2 0 53 y y 0 42 y 
§2 1,956 275 166 0 15°}; 0 115} 0 0 115 0 0 0 43.8 | 0.37 
53 0 0 34 13 5} 0 32 0 0 32 0 0 0 y 7] 
54 1,416 22 94 1 Za 0) 35 5 0 35 | 575 y 0 44.1 | 0.3 
55 3,706 642 493 5| 16| 0] 153) 6 0 153 0 0 0 42.1 | 0.4 
56 0 0 258 1 0|° 0) 283 0 0 233 0 0 0 33.4 | 0.35 
57 0 0 31] 14 0| 0 Sli 6 0 31 0 0 0 41.5 |y 
58 1,979 546 21 4 04 Ole 4) 16 0 4 | 446 368 0 y y 
59 567 259 68 0 0| 0 60; 6 0 60 y y 0 47.0 | y 
60 0 0 21 0 0| 0 13 0 0 13 0 0 0 41.5 v 
61 4,502 497 135 17 3 0 62) 21 0 62 
62 00,026 | 17,748 6,341 | 364 | 142 | 11 2,991| 576 | 214 2,777 


ae, Ow ee, 


398 OIL AND GAS DEVELOPMENT IN MICHIGAN DURING 1942 

pleted by the end of the year and at least important of these was The Pure Oil Com- 
600 acres appeared to be proved. Some 50,000 pany’s discovery on the Winterfield 
bbl. of oil was produced during the year. structure, which has been flowing at 


DEEP TESTING 


Deep testing in Michigan has been grow- 
ing steadily for the past two or three years 
as the result of repeated showings of gas 
and oil in two horizons in the lower part of 
the Detroit River formation. Small com- 
mercial production of high-sulphur oil was 
developed several years ago in Tuscola 
County, and later one well produced this oil 
commercially for a year before deepening 
on the Kawkawlin structure. Similar oil has 
been produced for more than a year from 
one well on the west flank of the Adams 
structure. These occurrences were consid- 
ered significant but the high sulphur con- 
tent of the oil discouraged prospecting. The 
Richfield, Roscommon, discovery in 1941, 
however, proved the presence of oil at 
a lower stratigraphic depth and caused an 
increased interest in prospecting to this 
zone. During 1942 many counties in 
Michigan, particularly Arenac, Ogemaw, 
Roscommon, and Clare, received a number 
of these tests. Encouraging showings were 
encountered in many wells and several 
small commercial wells completed. Most 


approximately 1oo bbl. per day since 


completion on Sept. 4, 1942. This well © 


produces high-gravity low-sulphur oil from 
a zone comparable to that producing 
in the Richfield pool. Other small producers 
from this zone were completed in the 
Adams field but most of these are being 
abandoned as noncommercial. In the Head- 
quarters field two wells have produced at 
approximately 50 bbl. per day from the 
overlying sulphur oil zone. 


EXPLORATION 


Exploration in the Lower Peninsula of 
Michigan was almost entirely by shallow 
testing to geological markers in the bedrock 
beneath the drift. Major companies oper- 
ating in Michigan drilled 187 shallow tests 
during the year for information of this kind. 
As far as is known, geophysical work, which 
in past years has been carried on in an 
experimental way, was not done in Michi- 
gan this year. 


PRICES 


Prices have remained essentially un- 
changed throughout the year. As the result 


of price freezing, Midland grade crude was 


TABLE 1.—(Continued) 


Producing Formation 


Deepest Zone Tested to End of 1942 


Depth, Avg. Ft. 

5 Ch Thick 

Name Agee ee a Nam 3 
3 acter © | Top Prod. Bottonis oh, E e sé - 

2 one 2 ae al ES) as 
g 8 Wells 3 a5 
3 & a am 
51| Traverse Dev Lime P 1,820 1,845 7.5 A | Traverse 2,030 
52 | Monroe Dev Dol P 3,895 3,900 4.5 | A | Detroit River 4,159 
53 | Traverse Dev Lime P 1,350 1,354 2 A | Detroit River 1,645 © 
54 | Dundee Dev Dol. Ls. | P 3,741 3,743 3 A | Dundee 3,899 
55 fe Rises Dev Lime Pp pe 1,847 6 A | St. Peter 5,222 
Taverse, A :880 1,910 5 . 
56 iades Dev Lime ed EX 2'707 20 \ _A | Salina 5,405 
57| Traverse Dev Lime P 1,587 1,598 2 A | Traverse 1,633 
58 Stray-Marshall Mis Sand 1,124 1,141 8 A | Detroit Ri 3.374 
Detroit River Dev Dol P| 3/355 3,356 | 1 euroit River ’ 

59 | Dundee Dev Lime P 3,702 3,716 | 10.5 | A | Dundee 3,854 
60 | Traverse Dey Lime P 1,191 1,218 6 A | Detroit River 2,255 


aX 


WAN 


THERON 


sold for $1.44 per barrel; Sherman grade for 
$1.39. The only rise in price was an increase 
for the Adams field, Arenac County, from 
$1.27 to $1.42 per barrel, on March 30, 1942. 
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TABLE 2.—Summary of Drilling Operations in Michigan 


Important Wildcats Drilled in 1942 
Surface Formation, Pleistocene 


r Initial 
Location Production 
per Day a 
a 
Total Deepest - 
County Depth, Mecsas Drilled by AR 8 * Remarks 
t. Tested ee 3s 
Sec. | Tp. | Ree. a 2A ee 
30/|°.3 
Ba (eelde 
— ° 
6A a3 a* 

ATCBAC, o.:<5,:- 36 |19N| 3E | 4,229 | Detroit River | Erwin Major 732 This well was first to 
encounter oil pay in 
igh River in Adams 

e 

Allegan....... 29 | 4N|12W| 3,319 | Upper Salina | Muskegon Oil Co. 45 Discovery of new produc- 

ing zone in Salina in 
; Dorr field 

Barry) paises 10| 3N| 9W)] 5,121 | St. Peter Sun Oil Co. Dry This well contributed to 
stratigraphy of Barry 

$ : County. Deep test 

Claressdek a: 30 | 20N | 6W)| 5,100 | Sylvania Pure Oil Co. 257 This well discovered new 
producing zone in Win- 
terfield-Marion field 

Walkers tse 16 | 19N | 14 W| 2,114 | Traverse Wm. P.Shoemaker | 316 Discovery well of field in 
Sauble township, Lake 

kOe. County 

Dake... 00 11 | 20 N | 14 W| 3,938 | Detroit River | Ohio Oil Co. Dry First deep test in rela- 
tively unknown area 

Mecosta...... 5 |16N| 7W| 3,818 | Dundee Sun Oil Co. 519 Discovery well of Fork 

. field 
Missaukee....| 11 |23N] 5W]| 4,596 Detroit River | Sun Oil Co. 1,200 First well to discover oil 
: in Dundee formation in 
; é Enterprise township 

| Missaukee 11} 24N| 5 W| 4,524 | Detroit River | Sun Oil Co. 16 Digoovery, well of Nor- 
wich fie 

Missaukee 26 | 22N| 6 W| 3,845 | Dundee Gordon Oil Co. 187 Discovery of oil in Aetna 
township which — will 
possibly lead to develop- 
ment of field : 

Ogemaw...... 33 | 24N]| 25 | 5,367 | Sylvania A. Weber & Assoc. 15 Discovery of oil in Detroit 
River north of West 
Branch field 

Osceola......- 23 |18N| 8 W| 3,778 | Dundee Sun Oil Co. 360 a well of Evart 

e 

Roscommon 29 | 21N | 3 W]} 4,963 | Sylvania E. Hilliard 50 Discovery of oil in 
Detroit River formation 
in Headquarters field 

Van Buren... . 9 | 28 |16W| 1,018 | Traverse Fisher McCall Oil 60 Discovery well of North 

& Gas Co. Bangor field 


In Proven Fields| Wildcats 


Number of wells drilling Dec. 31, NGAD Ges cte akee tee sas 
Number of oil i 
Number of 
Number of 


holes completed during 1942 


wells completed during 1942.........------ 
peduberd completed during 1942.........-.---- 


Reape oor a cuiGo riley utp 27 18 
Dn does R er suboie dir ont 283 10 
SARS cpa acteurs 69 6 

82 226 


Oil and Gas Development in Mississippi during 1942 


By H. M. 


Durinc the year 1942 there were 66 
wildcats drilling in Mississippi. One cored 
in oil sand, the Macro Drilling Company’s 


Manuscript received at the office of the 
Institute March 10, 1943. 


*State Oil and Gas Supervisor, Jackson, 
Miss. 


Morse* 


Longbell No. 1 in Clarke County, but as 
yet it has not succeeded in recovering the 
oil. 

These drillings brought to light five 
salt domes, two of which had heavy oil 
showing; one drilled by the Magnolia 
Petroleum Co. in Warren County, and 


TABLE 1.—Oil and Gas Production in Mississippi 


pire, | Total Oil Production, | Total Gas Production, | Number of Oil and/ 
red “ Bbl. Millions Cu. Ft. or Gas Wells 
cres 
Field, County i er 

g E 

> . =, . ° % 
Ps 5 ; To End During To End During |o =| 4 
3 B | Oil |Gas>!| oF 1942 1942 of 1942 1942 |= yee 6/8 
8 A ee 3\ 8 28 2|2 

oe Oy) 2 S Ss |e 
Z 5 Be) a| zy as 3 | 3 
2 g gu| 8 |g |ea\ 3/13 
5 pH O°F}0 | = fa4 a | a 
DP Tingley h¥azo075. 00% 62.1055 1939} 9,840 x| 47,781,794) 28,177,484 z z| 359) 6 1 1 | 339] z 
2 | Vaughn-Pickens, Yazoo and 

IM Gitisote Oe Mee &, casts 1940} 40 x 662,443 126,190 z Bye (OO cb me Laie 29 
3 | Jackson, Hinds and Rankin. .|1930 z| 7,500 z z| 112,460,152) 2,084,061) 218) 1] 0 23 
4 | Pickens-Sharpsburg, Madison 
Gnd: Vaso. Weetscncsnceck 1 311,389 303,636 z Shc = 845 Gal <2 eae z 

5 | Cary, Sharkey........¢..... 10,503 6,925 z | a |e Be foe | a 


pe Reser- 
uction voir 

Character 
Methods, | Pressure, : 
End of || Lb. per of Oil 


Producing Formation 


Deepest Zone Tested 
to End of 1942 


Gravity 
A.P.I. 
at 60°F., 
Weighted 
Average 


5 
: 
A | 
5 
g 
a 
fa 


| Line Number 


Eutaw 


Selma 
Eutaw 


Selma chalk 


oo FOS Ne 


Selma, Eutaw, Tuscaloosa 


Net Thickness 


| Avg. Ft. 


» Footnotes to column heads and explanation of symbols are given on page 264. 
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one by the Freeport Sulphur Co. in Lincoln 
County. 

The deepest well commenced in the 
Upper Cretaceous and penetrated the 
Devonian undifferentiated. The deepest 
well as to total depth was drilled by the 
Amerada Petroleum Co. in Franklin 
County, which reached the total depth 
of 11,802 ft. and bottomed in Glen Rose 
of the Cretaceous age. 

Tinsley Oil Field, Yazoo County.—The 
Tinsley oil field, its boundaries fairly 
defined, had six oil wells and four dry holes 
drilled in 1942. 
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Cary Oil Field, Sharkey County.—The 
British-American Oil Co. drilled two wells, 
one producer and one dry hole. 

Pickens-Sharpsburg Oil Field, Madison 
and Yazoo Counties —The Pickens-Sharps- 
burg field had the greatest extension for 
the year, with six oil wells and one dry 
hole. Only one or two more locations need 
be drilled before this field and the Vaughan- 
Pickens field will connect. 


PROSPECTS FOR 1943 


The advanced drilling information indi- 
cates that Mississippi will have at least 90 


e 

4 Vaughan-Pickens Oil Field, Yazoo County. to 100 wildcat wells drilling during 1943. 
Ys The Vaughan-Pickens field was inactive For better correlation purposes, at least 
z on drilling and had one abandonment. one thousand more dry holes are needed. 
Te TABLE 2.—Summary of Drilling Operations in M ississip pt 

. 

¥. Important Wildcats Drilled in 1942 


Location 
Total Deepest 
County Depth, Horizon Drilled by Remarks 
Ft. Tested 
Sec Tp. | Ree 

1 | Adams..........+------.++- 36 6N| 2W| 7,534 | Midway Eoc | H. W. Elliott Dry hole 

2 | Chickasaw..........-.++++++ 29 |12S8 | 5E 3,494 | Ft. Payne Mis | Carter Oil Co. Dry hole 
ID elolatORTIE stlnic as x. aisre dasa sioyess = 25 | 11N| 3B 6,999 | Midway Eoc | Amerada Dry and abandoned 

4 ate aise atele tes dele. s.+ 10 2N/16E 3,687 | Eutaw Cre Macro Drill. Co. Oil, salt water and 
sani 

BUR OLTeBbnciecenseisisrsleiecs waves 35 18 |13W| 5,285 | Midway Eoc | Placid Oil Co. Dry and abandoned 
MT PATI LIN ojolsclewyeue:0cep 2(='s 08a» 10 7N| 3E | 11,802 | Glen Rose Cre Amerada _ Dry and abandoned 
AW ELATTISODg eiais: <tr) oisreitnro eh sie os 33 48 |11W]| 8,974 | Tuscal. Cre Humble Oil & Ref. Co.| Dry and abandoned 
BMGELINGS Poe eases ves biden afer? 12 6N| 4W] 8,990 | Tuscal. Cre Tide Water Dry and abandoned 
ISSA CIETY, (6.6 0:0.5)5:0/0/0% ware oes 17 |17N| 3E 6,509 | Tuscal. Cre Pres Cochrane Dry and abandoned 
OMT ONERSH oe Aactarhe e orejorste aleve’ 12 7N1|14W| 8,878 | Tuscal. Cre A. H. & C.L. Rowan | Dry and abandoned 
110) Lamare. .:..... 0% Taf pels 30 1N|16W| 6,024 | Midway Eoc | Placid Oil Co. Dry and abandoned 
MO RIMNTACISOD Ya wicrasanierve clontoctosler 14 | 11N] 3E 5,850 | Tuscal. Cre Carter Oil Co. Dry and abandoned 
15 48 |16W|. 6,134 | Wilcox Koc Placid Oil Co. Dry and abandoned 
32 5N| 7E 7,313 | Tuscal. Cre Carter Oil Co. Dry and abandoned 
19 |11N| 7W] 4,022 e Johnston & Cook Dry and abandoned 
5 2N| 4B | 10,405 | Tuscal. Cre Gulf Refining Co. Dry and abandoned 
32 38 |10W| 8,575 | Tuscal. Cre Harry I. Morgan Dry and abandoned 
36 | 18N| 5W|_ 5,707 | Tuscal. Cre Ohio Oil Co. Dry and abandoned 
36 | 18N| 4H 6,953 | Selma Cre Roy Lee, Trustee Dry and abandoned 
10 3N|1E 7,504 | Wilcox Eoc Bering Oil Co. Dry and abandoned 
3 9N| 1W]|_ 7,016 | Tuscal. Cre Charles A. Perkins Dry and abandoned 


In Proven Fields | Wildcats 


Ninnber of, walla\drilling. Dee! 81,1942: s..cesccse-cmowiee es oacerusermeonecncnceses 20 66 
Number of oil wells completed during 1942.............s+s2eererecccssteenrnss eee 14 
Number of gas wels completed during 1942..........++++++eeeeerrerstersssssss es 1 


Number of dry holes completed during ICY Os ar one Beri nuts cemaodeet omc unr 6 


Development of Oil and Gas in Missouri in 1942 


By FRANK 


THE principal event in the development 
of oil and gas in Missouri in 1942 was the 
drilling of the Cities Service Oil Company’s 
No. 1 Jim Cook, in the northwest corner, 
INWie tau secn.32,.0 LWOs UN. Roe soa We, 
Atchison County, in the northwest corner 
of Missouri. This well, not yet completed, 
bailed several barrels of free oil in about 27° 
Baumé from a sand called the Bartlesville 
by those in charge, at a depth of 1450 ft. 
The well is on a block of leases obtained 
after the area, which is covered by several 
hundred feet of glacial drift, had been 
prospected by core drilling. 

Earlier in the year the same company 
drilled a well on the Glen Gray farm in the 
southwest corner, SW. }4 sec. 29, T. 65 N., 
R. 39 W., to a depth of 2427 ft. in the 
Hunton lime with a rotary drill. Oil stains 
in this hole led to the drilling of the second 
well. 

Published by permission of H. A. Buehler, 
State Geologist. Manuscript received at the 
office of the Institute March 30, 1943. 


* Geologist, Missouri Geological Survey, 
Rolla, Missouri. 


C. GREENE* 


TABLE 1.—Wells Drilled for Oil and Gas in 
Missouri in 1942 


Number of | Number of 


County Oil Wells | Gas Wells Dry 
(ADGTEWis ave os ee I 
AtCCHIBOD sire tess 04 

BLOBs len theme eee 2 6 
Caldwell: .jaa.75 <5 I c 
ASS. ae stn erage oie a 
Clintons. Side. si 2 
Halts coho sieves tiers I 
Jackson Wes och ee I I 

SOK viet teeters uae I 
Nodaway......... I 
Platte Sie a6 ct tote 4 4 

BY shee ee 5 
Dullivart. <<". ses ~ I 

SOP cas Res 28 @ 


Otherwise drilling in Missouri was un-— 
eventful, with a total of only 36 comple- _ 
tions, of which one was a very small oil well, 
seven were small gas wells and 28 were dry 
holes. The total footage drilled was” 
24,7544 ft., of which 14,02834 was by 
cable tools and 10,726 ft. by rotary. Twelve 
of the dry holes were drilled into Mississip- 
pian or older beds. Table 1 gives a summary 
of activities by counties. 4 
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Petroleum Development in Nebraska in 1942 


Byecee Ce 


DRILLING operations in Nebraska during 
1942 were reduced to approximately 50 per 
cent of the previous year’s record. Forty- 


. Published by permission of Dr. G. E. 
~~ Condra, State Geologist of Nebraska. Manu- 
- script received at the office of the Institute 
March 30, 1943. 

. * Assistant State Geologist, Nebraska Geo- 
logical Survey, Lincoln, Nebraska. 


‘REeEp* 


one wells were completed during the year, 
15 of them resulting in oil production. 

No new fields were discovered, but the 
Barada field was extended and developed. 
Deeper drilling in the Dawson field was 
disappointing in view of the high expecta- 
tions held for the Viola, but some small 
Viola production did result, the first from 


TABLE 1.—Oil and Gas Production in Nebraska 


Producing Formation to End of 1942 


Area : ; ; 
Total Oil Production, Number of Oil and/or 
Prove. Bbl. Gas Wells 
During | End of 
Year of 
Field, County Discov- 1942 1942 
ery Com- 

. ' To End of| During | pleted 
3 Oil 1942 1942 | to End 
g of 1942 | Com- | Producing 
Zz pleted Oile 
E| 
1 | Barada, Richardson......-.-++-++se0rresertreess 1941 300 407,700 373,300 15 9 15 
9 | Dawson, Richardson........--+--++2+00 rrr trees 1940 140 17,800 14,000 7 5 7 
3 | Falls City, Richardson.........-++-00+20-+000 05 1939 1,080 | 2,912,000 | 863,850 56 1 54 
4 Shubert, Tpichardeon Fah ocean eras” 5 PA pene «ips Fate 1940 400 102,100 25,000 10 0 10 
5 Potaliek.m .jrneet oc pan ocr S 1,920 | 3,439,600 5 86 


Deepest Zone Tested 


b Footnotes to column 


Number “I Depth, Avg. Ft. 
of Wells 
; 3 Name Age? ey i Name 
3 2 3 | "3 wea 
E Artificial Lift} Average é te) E a's 2 at § ore 
Z a g | tg |sgaiee) = a5 
e he o 
3 &| £| & |Fi2"| 2 ae 
, D _| D | Cav | 2,403 | 2,481 | 78 A Hunton 2,517 
al 15 29.6 Hunton ev ety (oes eres ‘) oe Ae Ae 
2 7 OR Hunton and Viola | Dev and Ord av 2,897 2,901 t A oad ie 
D D | Cav} 2, A uckle i 
4 if ae Wonton Dev D | Gav | 27495 | 2,518 | 23 | N.T. | Hunton 2,638 
5 86 ; 


heads and explanation of symbols are given on page 264. 
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PETROLEUM DEVELOPMENT IN NEBRASKA IN 1942 
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g SURE this horizon in the state. It is hoped that is 
"asses s may be possible in the future to eliminate 
gce888 3 some of the water trouble in the Viola with 
s°SEEE wy more refined completion methods. 

3 aaa.da eas 
DERPPE PE pb Most of the drilling was confined to 
S~“aaaaaa 


Richardson County, where there were 26 
completions, including all of the producers. 
Three tests were completed in Gage 
County, two each in Adams, Lincoln, 
Nemaha and Sarpy Counties. The rest of 
the drilling was scattered over the state in 


c 


8 § nine different counties. 

23 = The Harlan County wells, which had 

_ BES ie 3 showed some oil in the Kansas City- 

. 5 Bebeee a Lansing during the latter part of 1941, 
—— 8k Bete E: failed to develop commercial production 
* a Beesee 3 and a third well completed in the vicinity 
4 A lala 2 in 1942 gave similar results, although there 
f. a was some encouragement to hope for the 
: 83 future. To date it has been impossible to 
; g aia shut off the water in formations contiguous 
mo BBLS to the possible producing zones. A test well 
4 Fas es in sec. 16, T. 9 N., R. 33 W. found a show of 
a oil in a sandstone in the Cherokee but test- 


> Producer Falls City field. 


re ing failed to yield oilin commercial amounts. 
eg eegehh Oil production from the four fields of 
8 Bssgee Richardson County dropped from almost 
g Sees 5 887,000 bbl. in 1941 to slightly more than 
a aaa 1,607,000 DDI. 04 gnuy 


1,276,000 bbl. in 1942, although the number 
of producing wells increased from 70 to 86. 
Production in the Falls City field dropped 
to about 50 per cent of the 1941 figure, and 
there was a marked increase in production 
in the Barada field. The Shubert field 
produced only about one third as much oil 
in 1942 as in 1941, while the Dawson field 
showed an increase of approximately 10,000 
barrels. 


* Producer Dawson field. 
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Oil and Gas Development in New Mexico in 1942 


By Joun M. Ketry,* Memper A.I.M.E. 


New Mexico produced 31,913,816 bbl. 
of oil in 1942, the lowest annual production 
since 1936, and dropped one place to rank 
eighth among oil-producing states. This 
production decreased 7,838,052 bbl., or 
19.71 per cent, from the 1941 figure is the 
result of transportation difficulties caused 
by the dislocation of tanker sailings to 
east coast ports. 

The average per-well allowable in New 
Mexico on Jan. 1, 1942, was 43 Dbl. 
and at the end of the year was 38 bbl. 
Allocations as set by the New Mexico 
Oil Conservation Commission followed 
the recommendations of the Petroleum 
Administrator for War. After setting the 
daily outlet, however, the average daily 
pipe-line runs were 87,545 bbl.—11.06 per 
cent short of these allocations. Production 
for Lea County was 26,812,949 bbl., 
Eddy County 4,624,578 bbl., northwestern 
New Mexico 473,609 bbl., Chaves County 
2,680 barrels. 

Drilling activity for New Mexico in 
1942 was approximately 84 per cent of 
that in 1941 with 339 completions. Of 
these completions 254 were oil wells, 11 
gas wells, and 74 dry holes. Proven fields 
accounted for 55 of the dry holes and 19 
were wildcats. 

Three new oil fields and one new gas field 
were discovered as the result of wildcat 
drilling. Extensions were made to one oil 
field and one gas field. By the close of the 
year, the New Mexico Oil Conservation 


Manuscript received at the office of the 
Institute March 26, 1943. 

*State Geologist, Executive member and 
Secretary of New Mexico Oil Conservation 
Commission, Santa Fe, New Mexico. 
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Commission had designated 59 areas as © 


proven for oil and/or gas. 


SOUTHEASTERN NEW MeExico 


Lea County 


Monument was again the largest produc- 
ing field in the state, with 5,729,336 bbl.; 


Eunice was next, with 5,217,965; Vacuum : 


produced 3,295,624 and Hobbs 2,973,488. 


a & 


The Hobbs field has the largest accumu- — 


lated production, which at the close of 


1942 totaled 100,381,417 bbl. The 100- ~ 


million-barrel mark for Hobbs focused 


’ 


attention on the fact that this is the first — 
field in the state to attain this figure, and 


also that, as Hobbs has been under con- 
tinuous proration since July 
approximately the entire life of the field, 
this 1oo-million-barrel recovery was ob- 


: 
4 


1930, or 


. 


tained with 86 per cent of the wells in- 


the pool still flowing and having a drop” 


in bottom-hole pressure of only 3.5 Ib. — 


per million barrels 


major oil field in the world. 


Two new oil fields were discovered in 


Lea County, the most important being 


the area designated as East Lusk, con- 


sisting of the south 4 tiers of Sections in 
T. 19 S., R. 32 E. The discovery well was 
drilled in the SW. SW. 34 of sec. 21, T. 19 


recovered. Hobbs 
stands out as perhaps the best regulated 
' 


S., R. 32 E., by Culbertson and Irwin, - 


Inc., and others. It was completed at a total 
depth of 2751 ft. in the Seven Rivers forma- 
tion of Permian age. The initial potential 
of the well was 237 bbl. per day on pump. 
The oil produced has a gravity of 24.10 
A.P.I., with sulphur content of 0.9 per cent. 
This oil has an asphaltic base and because 
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TABLE 1.—Oil and Gas Production in New Mexico 


Area Proved, Total Oil Production, 
Acres Bbl. 
i. Year 
7 jf 
3 Field, County Di 
EI aa ; To End of During 
Z ASC AWG Mi ie 1942 1942 
# 
Leake 
1| Anderson, Eddy..............-- We ete MEP. gt. 0 tehe 1. 91940 1,280 0 440,051 156,455 
TAO WRG RCL SLIGE ME) tec e-eheseih ies fc-Tat aim =sngetele si=l='= nial, wivenserese wirle/=!srelblescie = 1938 4,440 | 3,320 4,213,857 1,199,702 
IMAM HGR ERS CCU A ciase. eats ere.) cistalaln. © w)o13 ales aibinst\e pun raid ess 0.014 inci ee 1923 5,250 160 4,805,912 198,878 
2 CARESS Goat EAaljoriiaer, Mania idea yanemate cclaoconme lake 1924 90 80| | 41,391 aa 
Malian Pets LOGY serie. -eeiditts «)fec\cictecully cena aio lslelalnicjet nels oth rien vie 1936 800 40 368,769 213,394 
6) Barker Creek, San Juan. . 2... c- ence reece eres reese tenes eee 1942 0 480 0 0 
; TABatioOn Sdn GUANA 5s jc. gen harasses crn tem etelec snes obawrelbaced 40 40 1,424y 28 
Bin@aprock pled earcech teat: = vapac ssa ye eee e ener erie heeds on 40 0 1,930 384 
@| Comanche, Chaves......0.2 0222 e cece eens sete e eee tent eres ec enna 120 0 10,870y 2,680 . 
ME ance, Loa AWE 5-6. fee cccc Dyce ene sakes ee adteea ewe eran 4,320| 360] 13,876,514 | 782,741 
ili] MG fya eto WOR Bey cee ae nen ee mic eta fe motte Sct DOO cuca ia Ia 80 40 35,119 8,495 
; AUDA tO Hay erect oye ainjotnic iet- = albert aiohn auete mrinla be ell Fm he aivi> shes zThs 400 40 57,026 18,137 
BN ie) act Lusk, Leas... 6s e eee nae evap Cece snneneede ce gtrsecene: 240 0 24,108 24,108 
‘ Hau Bast Maljamar, bed -l-c6c..c- essen ence ts amet ee ne eine eee 80 0 5,434 5,434 
TIGER. Be thea 5 yd JA GREIS i BORO Co neo SOD. aera act ans 880 160 1,835,226 227,675 
Bunice, Dea..........---- 20,080 | 19,360 58,816,200 5,217,965 
Fulcher Basin, San Juan. 0 580 0 0 
Getty; Eddy. .0, 2... 2. =- 240 0 697,992 93,885 
Grayburg-Jackson, Eddy........-.- 7,960 160} 11,600,087 1,509,527 
Halfway; Led: ...... 0%. --s0e esters 400 0 251,357 . 73,369 
Hardy, Led... 0c.1- 2-22-2202 eeb ene 4,960 920 4,509,162 531,812 
High Lonesome, Eddy........-..-.--- +++: 280 120 22,238 5,707 
Pfginiea! Dede, eee i seems aa ches cielo wine Be cic eae 10,240| 9,960) 100,381,417 2,978,488 
Hogback, San Juan: 2... 2. cco ee ee beta te nc cce eee intnes 160 0 2,161,695 63,713 
HospahiicKanleyccs Wee» sans emcict bass eee ee yee hc cals 580 0 681,797 297,082 
JE OE AB oe cog ae oka on tte tans OnnIES Gata eas 1,400 520 6,336,181 106,261 
Katz Canyon, San Juan........- 2001 0-seeeerscenereness é 0| 2,520 0 0 
in pline Lcd tise. cteaatrs is <eassietels -\eirele irre trie saves ; 5,360 | 1,520 7,710,431 972,269 
Tico WH Adie ects Fee ca iieiet Se wets mee hicipersaginttes x2 Seg Peleg: 280 0 75,212 20,703 
Tieng GATES Re akltoc a. sec tack Seaeiae 2 Reso ce as 1,120 400 1,013,396 118,716 
Tajo TEES TSR AAT se ric 5 Uma tei a ato BOR Mao cp copmcnE rnc 8,040 80| 6,535,496 1,593,964 
ay ache Lcaenan scheme Olen a sat scan pees Sec metric Oe STAT PSS 440 0 6,134,430y 92,475 
isan it eas one JlQpact OoSRIe In GoGOr GUO a tne aa datas 1,520 360 1,585,052 260,508 
Maljamary(heds cate oy Neti s ojectinietere nlaGrlote.cintmsal nie oF ie aie e's emesis sin 7,280 40 5,459,841 1,664,082 
INU AULIR Mca ac cenes eiore en pestntan sentation sve apriamurtess slowest ole 7,680 680 7,019,860 934,643 
McMillan, Eddy 80 0 484 95 
Mini STU are OF san, algee SIR Rea: SMSC oe nb sia aia a 20,200 | 16,800 51,540,498 5,729,336 
North Lynch, Lea 80 0 1,038,713 7,647 
North Maljamar, Lea : 40 0 2,917 245 
Demrone wicca ecm ees ects cea rett ere ine oe sh atevaiee eableisih on eo ae 7,660 | 5,800 7,737,059 805,719 
Rattlesnake, San Juan 640 0| 4,599,303 76,729 
edalakersHGady ust Meelis sees sewer merece Sr yarns 1924 2,840 680 607,383 104,695 
_| Red Mountain, McKinley. .....00---22-+ee rere atte eects teer ene 1933 20 0 6,260y 860y 
Religded (owen bene nee stay eer emma AP pees 1928 1,320} 1,040 518,714 121,213 
TRE BENG) UCP BT lorcio eta oa Nob oer eager OR oe UO aS hel aaa 1926 520 40 425,897 38,241 
De aE hoch nee ON 0 {Gael ean | 100] 40 4,835 4,835 
in Eola ectlccaprcmemeis erat: spas aie cies es suicin rhe sores SENSES 1941 320 0 68,931 54,901 
Sh Eee Hid dy Rept cttee sen ees as nacden arr snicievestat c's 2 eas 1938 1,440 0 664,641 185,769 
See ith penbeon ao nee rene aerate 1936 "120 0 96,088 20,757 
STATE UE arco sty Use ATED ORE 0 2eagae ae oe ete a a 1936 3,600| 3,040| 3,067,047 380,554 
| South Eunice, Lea......- Oo een nn fem ado Jota see. TUTTE oN 1930 3,920 200 5,500,683 666,512 
South Lovingtons Wea seho.- +=. 22k sare cles wetness sree 1938 _ 4,080 200 1,632,579 451,638 
MOUUHUNGalgamar pied era nn comers + rieiiganist to teimeeie scene kes 1939 240 0 77,732 46,516 
Geraame Lakes Wedge Ge 108 Penix. ele wri e onsen sree sere 1941 3,800 40 356,376 347,913 
noe uaah ahve 8 Bhb apd sem Aa BD oH DU ee 100 of H eT mot 
D CATE Tho soaencnet PAGO bbe DoD OOO rey CS ono Se ce 192 0 
ase ce ; on MM PE Rem icamvttet ese ieear aie 1929 14,120 | 13,760| 16,575,520 3,295,624 
Tee DEL 100s coupn eORn aE aRIGe BOP ROU anE Cae sei Siar te aie 1928 760 0 |. 474,767 156,876 
GNA estlnisicy Mddyetaeenee tke nto 32 ath eemlare emt Sse cries} LO4L 80 0 13,66 13,664 
Wifi lest erie bane Ne an Hoenn cnet mu mCIOn Geos cas 162,200 | 84,220 | 342,328,340y 31,9 


» Footnotes to column heads and explanation of symbols are given on page 264. 
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TABLE 1.—(Continued) 


1l-production rvoir 


Total Gas Production, : Pressuri 
Millions Cu. Ft. Number of Oil and/or Gas Wells Biapocrre Bsns oy OF 
During 1942 End of 1942 Number of Wells . 
3 Com- 2E 2 
§ | To End of | During | pleted to 3 = af 2 2 = sys Avg. 58 
=| 1942 1942 | Endof | & 3 eal hie et e | 2 bapa Pepin é 
me) | a | ae | ds | gd] E | Ss : 
3 S = a? | & a a4 BO 
a 264 94 32 3 1 0 31 0 27 4 z z | 0 
2 4,824 2,200 lll 8 0 0 lll 0 lll 0 1,460 1,356 0 
3 16,609 60 21ly 10 0 3 172 3 4 168 y y 0 
4 2y 82 34 0 8 13 2 0 13 y y 0 
5 2 21 4 1 0 19 1 0 19 550y 450y | 0 
6 932 932 3 3 0 0 0 3 . 2 z 0 
vf 340 35 if 0 0 0 1 1 1 0 1,200 950 0 
8 z x 1 0 0 0 1 0 0 1 z z 0 
9 x z 3 0 0 0 3 0 0 3 x z 0 
10 111,840 5,232 114 4 2 0 89 6 36 53 1,398 z 0 
11 z x 3 0 0 1 2 0 1 1 1,398 z 0 
12 27 9 ll 0 0 3 8 0 8 0 z x 0 
13 z Ly 6 6 0 0 6 0 0 6 £ z 0 
14 x £ 2 2 0 0 2 0 1 1 x z 0 
15 9,715 1,567 26 0 0 0 23 2 9 14 = z 0 
16] 237,950 21,744 505 0 4 0 484 3 416 68 1,400 992 0 
Hh 1,383 748 7 ; . : : 2 > pel 576 : 
z 0 
a 17,155 2,284 a - : op = F E 3 
z z x 
dee ACT ac | | 2 
z z 
23 209,307 4,318 270 2 0 1 3 214 39 1,550 1,180 0 
25 é a ere are eal om 0 ee 0 0.1 90 | ecw aaile 
z z 
26 41,105 3,825 48 0 1 0 8 8 ll a : 0 
27 14,328 1,370 17 0 0 0 17 565 400 0 
s la oa “py “ : AN oat - 1,450 z a 
30 1,439 62 38 6 0 0 8 16 9 s 0 
31 8,711 1,247 201 9 0 4 0 159 30 950 532 | PM 
32 z z 16 0 0 1 0 0 10 2 z 0 
33 12,090 4,553 43 2 0 0 5 15 i 
34 17,976 1,432 190 32 0 1 0 16 i 3 RP 
35 44,405 12,010 180 2 0 0 8 24 1,400 z 0 
36 - x 2 0 0 ‘AG 0 0 
37| 139,444 13,413 513 5 0 5 0 0° 
38 3 2 0 0 0 0 0 
39 z 1 0 0 1 0 1 
40 6,456 | 194 1 0 0 0 37 3 SHED 
41 z 78 0 8 0 0 35 2 2 0 
: cam ARs el ac see il eer tage 2) | 
44 9,790 39 4 0 0 10 i 1,307 : 0 
45 15 14 0 0 0 0 10 z 2 0 
46 ] 5 4 0 1 0 4 r) z 0 
47 z 8 3 0 0 0 8 z 2 0 
rt esr Staite, tease ail eames 0 443 | | 
50 2,926 | 100 3 0 0 4 39 | 1,420 0 
a Atty iH 2 0 0 3 5 1,455 1,170 0 
82 25 4 i 0 0 / 10 | 1,670 | 1,156 | 0 
54 212 | 96 | 91 0 1 0 1 0 reba 
55 6 950 860 0 
56 723 3 0 0 0 3 J 0 aoe 
57 2,878 384 3 0 0 0 104 a $08 0 
58 5 19 0. 1,630 1,295 0 
4 0 0 0 12 1,300 & Oe 
59 2 1 0 0 0 2 z z 0 
261 21 36 139 1,016 
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TABLE 1.—(Continued) 


OL so ee ee aera 


Character rhb F 
~ of Oil Producing Formation Deepest Zone Tested to End of 1942 
ae Depth, Ave. Fe] 
8 |e 4 | 
8 \<.-3 9) -3 a). bs Sal Depth 
z BES é 3 3S Name Agee | = Bz E ae {= Es Name of E ole, 
@ |RSS Flas £| 2 | a2 | $2 Se 2 Ft. 
§ |g 2 “| 3" A\ | és | 34 B4| 8 
1|} 36.0 |0.9 | Grayburg Per 8 £ 2,527 | 2,638 z | A |San Andres Per 3,634 
2| 36.0 {1.0 | Grayburg Per | D | Cav { se oe 80 | A | San Andres Per 3,960 
3| 35.0 |1.039| Grayburg Per |LS| 2 1,875 | 2,000 | « | AM | San Andres Per 4,035 
4| 55.0 10.1 | Farmington sand CreU| S | @ 750/1,075 | 25 | S | Lewis Shale CreU 2,665 
5| 20.5 |0.9 | Yates Per | L | Cav| 1,480} 1,570 z| A | Capitan Per 1,953 
6 Dakota sand__ CreU| S | = 2,350| 2,400 | 50| D | McElmo CreL 3,285 
7] 54.0 {0.18 Mee Verde, Pictured | CreU | S | 2 4,250 | 4,550 5 | H | Mesa Verde CreU 4,550 
s 
8] 36.0 |1.0 | Seven Rivers Per S | ‘2 3,025 |3,052 | 27 | A | San Andres Per { 3,052 
9 San Andr , 4,085 P.B. 
28.5 |0.9 an Andres Per Li} 2 x | 1,283 z | ML | Capitan Per 1,400 
10| 29.9 |1.50 | Seven Rivers Per | D|Cav| 3,542|3,609 | 55 | A | Lower San Andres Per 5,095 
11] 30.5 |1.0 | Queen Per | D| Cav] 4,258|4,322 | 45 | A | San Andres Per { eS 
12] 20.5 {0.10 | San Andres Per | LS} Fis 1,096] 1,166 | 50 | A | San Andres Per 21545 ; 
: 13| 24.10 |0.9 | Seven Rivers Per L x 2,702|2,761 | 25 | A | Seven Rivers Per 2,820 
% 14 Het, and San Per | L | 2 4,375| 4,454 | 42 | A | San Andres Per 4,805 
nares 
: 15} 28.5 |1.0 shee and Seven Per ri ae 3,170 | 3,260 zx | A |San Andres Per 3,542 
ivers 
16| 33.8 [1.28 | Grayburg Per | D | Cav} 3,800|3,882 | 75y| A | San Andres Per 4,404 
17 Pictured Cliffs Creu | § | z | 1,800] 1,960 |160 | H | Pictured Cliffs CreU 1,989 
rod 18] 24.0 |0.9 | Yates : Per |LS| 1,365| 1,380 | 15 | A | Permian 6,683 
A 19| 35.5 |0.94 | San Andres Per | LS| @ 3,598| 3,655 | 45 | A | San Andres Per 4,383 
4 20| 28.6 |0.9 | Yates ; Per | LS| 2 2,590| 2,630 | 25 | A | San Andres Per 4,005 
E 21| 35.0 |0.9 | Grayburg Per D | Cav| 3,710|3,763 | 53 | A | San Andres Per 3,872 
4 22| 34.9 |1.56 | Graybure Per |LS| 2 | 2,610/2,676 | 40 |: A | San Andres Per 3,163 
a 23| 34.5 11.0 | San Andres Per D | Cav} 4,050}4,074 |123 | A San Andres Per 4,500 
F 24| 60.0 |0.1 | Dakota sand CreU | 8 « 705| 714 9| D | McElmo CreL 1,225 
25| 29.0 |0.15 | Hospah sand CreU | § | x | 1,639) 1,650 | 11 | DF | Dakota CreU 3,282 
: 26| 36.0 |1.0 | Seven Rivers Per D | Cav} 3,303} 3,384 | 31] A San Andres Per 4,125 
27 Pictured Cliffs CreU| S| 2 1,840|1,900 | 60 | H | Mesa Verde CreU 4,400 
28| 38.0 |0.9 | Seven Rivers Per 8 F] 3,350 | 3,530 z | A | Montoya OrdU 8,079 
29) 35.8 |0.94 | Grayburg Per iS] z 3,170 | 3,275 z | ML | San Andres Per 3,857 
30] 36.0 |0.90 Gravee and San Per Sj) 2 2,760 | 2,816 z | A | San Andres Per 3,591 
ndres 
31) 36.5 |0.90 | Grayburg Per § | 2 2,615 | 2,809 | 80y| A | San Andres Per 3,453 
32] 30.0 |1.0 oe and Seven Per D | Cav | 3,760|3,777 | 17| A | San Andres Per 4,046 
ivers 
33| 29.0 |1.0 | Seven Rivers . Per D | Cav} 3,550 | 3,776 z | A | San Andres Per 5,095 
34| 36.0 |0.9 | San Andres Per Ley 2 3,960 | 4,050 z | A | Lower San Andres Per 5,150 
35| 37.3 |1.0 yates and Seven Per § | 2 3,500|3,554 | 45 | A | San Andres Per 4,200 
vers 
36] 29.0 |1.0 qe Per SI & 1,200 | 1,414 z | A | San Andres Per 3,305 
37| 34.1 |1.20 eyes and San Per D | Cav} 3,829/3,938 | 89) A | San Andres Per 4,584 
es 
38] 30.0 {1.0 pee and Seven Per D |Cav| 3,760/3,777 | 17] A San Andres Per 4,046 
vers 
39| 33.0 |1.0 | Grayburg Per D |, 2 3,875|4,015 | 75 | A | San Andres Per 4,097 
40| 35.2 |1.0 | Grayburg Per S| 2 3,550|3,668 | 90| A | San Andres Per 4,705 
41| 64.5 10.20 | Dakota sand CreU | S x one eet \ 90 | A | Ignacio QuartziteCamU | 7,397 
42| 36.2 |0.9 | Grayburg Per S x 1,904 | 1,930 z | A |San Andres Per 2,905 
43| 42.0 |0.1 | Mesa Verde CreU| 8 | @ 438| 457 | 13 | AF | Mesa Verde CreU 640 
44) 35.0 |1.0° | Seven Rivers Per S| « 3,050 | 3,286 z | A | San Andres Per 4,115 
45| 34.5 |0.9 | Grayburg Per iS) a 3,919|4,009 | 80} A San Andres Per 4,359 
46| 38.0 |0.8 | Yates Per §-| -2# 799| 885 z | A |San Andres Per 2,500 
47| 26.0 |0.9 ee and Seven Per | LS} 2% 3,018|3,066 | 48 | A | San Andres Per 3,825 
ivers 
48| 33.0 |0.9 | Yates and Queen Per Bama 3,450 | 3,680 z | A | San Andres Per 4,890 
49| 36.0 |1.0 | Grayburg Per ie RES 3,800| 3,860 | 60} A San Andres Per 4,757 
50| 37.4 |1.0 | Grayburg Per 8 z 3,525 | 3,663 z | A | San Andres Per 4,052 
51| 33.0 |1.0 | Seven Rivers Per D |Cav| 3,775|3,845 | 70} A San Andres Per 6,202 
52| 33.0 |1.0 | San Andres Per tele 4,350 | 5,094 z | A | San Andres Per 5,501 
53| 33.5 |1.0 | Yates Per jie eee 3,818 | 3,880 | 62 | A San Andres Per 4,500 
54| 37.8 |0.8 | Grayburg Per | $8 | 2 | 2,996/3,057 | 17] A | San Andres Per 4,058 
55| 57.0 |0.03 | Dakota sand CreU | 8 z 1,325 | 1,337 12 | A | Chinle TriU 3,010 
56 Dakota sand CreU | S xz |. 2,285/2,350 | 60| D Dakota Sand CreU _| 2,590 
57| 35.5 |1.0 | San Andres Per D | Cav | 4,316} 4,703 z | A |San Andres Per 5,329 
58| 31.0 |1.0 | Seven Rivers Per anes 3,773 | 3,824 | 51| A San Andres Per 4,695 
59| 26.0 |0.9 | Seven Rivers Per “4 L | @ 2,509 | 2,641 | 20y) A Seven Rivers Per 2,763 
60 : Oi oe SE SRE 
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of the war demand for this type of oil for 
airport paving, wells in this area, and other 
areas where similar oil is produced, were 
given a special allowable of too bbl. per 
day. Outlet for this area is by truck to the 
New Mexico Asphalt and Refining Co. at 
Artesia, New Mexico. 

The second oil-field discovery in Lea 
County, consisting of all of T. 17 S., R. 
33 E., was called East Maljamar. The dis- 
covery well was the Phillips Petroleum 
Company’s Phil-Mex. No. 1, in NW. NW. 
44 sec. 28, T. 17 S. R. 33 E., at a total 
depth of 4771 ft. in San Andres Permian, 
and plugged back to 4601. Initial produc- 
tion was 25 bbl. per day on the pump. 
At the end of the year two oil wells and 
two dry holes had been completed in the 
area. One of the oil wells was producing 
and one, the discovery well, was shut in. 

The greatest drilling activity in Lea 
County for the second consecutive year was 
in the Maljamar area of the county, with 
35 completions, consisting of 31 oil wells, 
1 gas well, and 3 dry holes. One of the dry 
holes was the deepest test to date for this 
area, being abandoned at a total depth 
of 5150 ft. in the lower San aiices lime- 
stone of Permian age. 

On Aug. 5, 1942, the majority of the 
operators in the Maljamar area entered 
into a Cooperative Repressuring Agreement 
and at the end of the year 125 wells were 
affected and operations were apparently 
progressing satisfactorily. 

The deepest test to date in New Mexico 
was still drilling at the close of the year 
and had reached a total depth of 8070 ft. 
in the Montoya formation of Ordovician 
age. This well, Olsen et al. Langlie No. 1, 
SE, SE. }4 sec..11, T.,25 S.,.R. nadia 
be drilled i the Bieabhrect formation of 
lower Ordovician, which is expected to be 
productive at approximately 9500 feet. 


Eddy County 


The Loco Hills field continued to be the 
leading producing area in Eddy County, 
with 1,593,964 bbl., closely followed by 


OIL AND GAS DEVELOPMENT IN NEW MEXICO IN 1942 


Grayburg-Jackson with 1,509,527 bbl. : 
Grayburg-Jackson led the county in total 
recovery to date, with 11,618,884 barrels. 

One new oil field was discovered in Eddy 
County. The discovery well was drilled — 
by Neil H. Wills in the NW. SW. 34 sec. 
13, T. 20 S., R. 28 E., and completed at a 
total depth of 906 ft. in the Yates sand 
of Permian age. The discovery well pumped — 
and flowed 27 bbl. per day. This area, 
designated as the Russell area, embraces 
all of T. 20 S., R. 28 E. The area was 
proven for gas in 1941 but to date no gas 
sales have been made. At the end of the — 
year there were four producing oil wells 
and one shut-in gas well in this area. 

The most active drilling campaign in 
New Mexico for 1942 was the Square > 
Lake area of Eddy County. Completions 
totaled 93, of which o1 were oil wells and 
2 dry holes. 

The boundaries of this area, as ordered 
by the Oil Conservation Commission for — 
proration purposes, embrace all of T. 16 
S., R. 30 E., the western half of T. 16 S.,¥ 
R. 31 E.;secs..1, 2;°3) 4°and ‘s) Teva 7 ee 
R. 30 E, and secs. 4, 5 and 6, T. 17 S., 
Regia. 

Discovery for this area was made by 
Sanders Brothers et al., Leonard No. 1 
in SE. SW. 4 sec. 34, T. 16 S., R. 30 EL : 
completed Nov. 9, 1941, and reported as an ~ 
extension to the then existing proration , 
area of High Lonesome. This well was_ 
completed at a total depth of 2982 ft. in | 
the lower Grayburg formation of Permian 
age. Initial production was reported as 
77 bbl. per day with 59 M cu. ft. gas 
flowing through open 2-in. tubing. 

Drilling in this area is all done by cable 
tools, and in most wells salt water is 
encountered in the “Artesia red sand,” 
at the top of the Queen formation, which > 
necessitates the running of an extra string 
of casing, almost all of which is recoverable. 

To date the limits of the pool have been’ 
defined in only one direction, to the south- 
west. At the end of the year there were 95 
producing oil wells and one shut-in gas 
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well in the field. Production to the end of 
1942 amounted to 356,376 bbl., of which 
347,913 bbl. was produced in 1942. 

The one extension to an oil field for the 
year was made by Sanders and Carper 
with their Vandagriff No. 1, in SW. NE. 
4 sec. 6, T. 19 S., R. 31 E., which extended 
the Shugart area 3 miles to the southwest. 
This well was completed at a total depth of 
3573 ft. in Grayburg formation of Permian 
age for a potential of 42 bbl. per day on the 


pump. 
NorTHWESTERN NEw Mexico 


Hospah field, McKinley County, again 
accounted for most of the oil production 
in northwestern New Mexico, with 297,082 
bbl. for the year. Rattlesnake was the 
leading field in San Juan County, with 
76,729 barrels. 


KELLY AIL 

Hospah also led in drilling activity, with 
ro completions, 9 of which were oil wells 
and one was a dry hole. At the end of the 
year there were 29 producing oil wells in 
the field, all pumping, and the field 
apparently was defined in all directions 
except to the northeast. 

The new gas field of New Mexico, named 
Barker Creek Dome, was discovered by 
Southern Union Production Co., with its 
Ute Reservation No. 1, NW. NW. 34 of 
sec. 21, T. 32-N., R. 14 W., San Juan 


‘County. This well was drilled to a total 


depth of 2499 ft. and completed for a 
potential of 15 million cu. ft. of gas per 
day from the Dakota sand formation of 
the Upper Cretaceous. At the end of the 
year, three wells in the area were producing 
gas. The total produced by the area in 
1942 was 932 million cu. feet. 


TABLE 2—Summary of Drilling Operations in New Mexico 


Important Wildcats Drilled in 1942 


PN ol ON ee el eel al 
DWH ODODURMMUPWNHOOCDNAIS WNP 
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Location 
Total Surface 
ety De hi Formation 
Sec. Tp Rege 
15 148 29 E 3,318 | Tertiary 
26 148 29 E 4,200 | Tertiary 
5 4N 20 E 4,779 | Tertiary 
14 168 28E 2,640 | Jurassic 
15 168 30 E 3,802 | Tertiary 
7 1658 31E 3,962 | Tertiary 
20 188 31E 4,035 | Tertiary 
32 198 27H 1,250 | Permian 
11 198 30 E 2,270 | Tertiary 
23 198 30 E 2,077 | Tertiary 
6 1958 31H 3,573 | Tertiary 
21 198 31E 2,429 | Tertiary 
13 208 28 E 906 | Tertiary 
ily 208 30 E 1,756 | Permian 
16 218 23 E 2,887 | Permian 
16 218 26H 1,250 | Permian 
36 98 387 E 5,658 | Tertiary 
18 128 35 E 5,175 | Tertiary 
26 1558 34 E 6,308 | Tertiary 
22 165 36 E 5,501 | Tertiary 
5 168 38 EB 5,508 | Tertiary 
34 178 32 | 5,150 | Tertiary 
10 178 33 B | 4,805 | Tertiary 
28 1758 33 E 4,771 | Tertiary 
21 198 32 E 2,751 | Tertiary 
1 218 32 E 3,496 | Tertiary 
5 218 33 E 3,717 | Tertiary 
12 228 37 3,941 | Tertiary 
11 258 35 E 5,158 | Tertiary 
20 258 7i 3,941 | Tertiary 
21 32 N 14.W | 2,499 | Cretaceous 
13 29N 19 W | 6,950 | Cretaceous 
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An extension to the Rattlesnake area 
was made by Continental Oil Co. with a 
test called Navajo No. 1, in NE. NE. SW. 
of sec. 13, T. 29 N., R. 19 W. This well 
was completed as a gas well at total depth 
of 6950 ft. in Ouray formation of Devonian 
age. Upon completion, operation was 
assumed by the U.S.A., with no completion 
gauge announced. No analysis of the gas 
is available, but it is unofficially reported 


to contain an appreciable amount of 
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TABLE 2.—(Continued) 


Important Wildcats Drilled in 1942 


Deepest Horizon Tested 


Whitehorse Permian 
San Andres Permian 
Pre-Cambrian schist 
Whitehorse Permian 
San Andres Permian 
San Andres Permian 
San Andres Permian 
Grayburg Permian 
Seven Rivers Permian 
10 | Seven Rivers Permian 
11 | Queen Permian 

12 | Seven Rivers Permian 
13 | Yates Sand Permian 
14 | Capitan Permian 

15 | Yeso Permian 

16 | San Andres Permian 
17 | Yeso Permian 

18 | San Andres Permian 
19 | Abo Permian 

San Andres Permian 
21 | San Andres Permian 
Lower San Andres Permian 
23 | San Andres Permian 
San Andres Permian 


CONMNPwdRe | 


Seven Rivers Permian 
San Andres Permian 
San Andres Permian 
San Andres Permian 
Delaware Sand Permian 
Pennsylvanian 

McElmo CreL 


Ouray Lime Dev. 


Drilled by 


Brewer Drill. Co. et al. 
Harry Steinberger 
South Basin Oil Co. 
Call and Brown 
Premier Petr. Corp. 
Archer and Jones 
Sunset Oil Co. 

Baker and Helms 
Culbertson & Irwin 
Culbertson & Irwin 
Sanders & Carper 
Yates & Stroup 

Neil H. Wills 

Keyes & Atwood 
Stroup, Yates & Flynn 
E. Orcutt et al. 

Ohio Oil Co. 

Mascho Oil Co. 
George P. Livermore 
N. G. Penrose, Inc. 
Richmond Drill Co. 
Southern Union Prod. 
Richmond Drill Co. 
Phillips Petr. Co. 


Culbertson & Irwin 
Culbertson & Irwin 
Felmont Corporation 
N. G. Penrose, Inc. 
ag Wilson et al. 

. Ernest et al. 
Southern Union Prod. 


Continental Oil Co. 


Initial Production 
per Day 
Remarks 
Gas, 
Millions 
Cu. Ft. 
Dry hole 
hole 
Dry hole 
Good show Abandoned 
: Dry hole 
Good show oil and gas Abandoned 
'y hole 
Dry hole 
Dry hole 
Dry hole 


Extension Shugart area 
Dry hole 
Discovery Russell area 
Dry hole 


0.05 


Dry hole 
peek East Mal- 


econes East Lusk 
Dry hole 


Discovery Barker 
Creek 


ee! 
Extension Rattlesnake 
area 


Saledsis ote ocereatw mosceuniaie eet eae ete 36 11 
acae atic s eto Cere/siatciaks eras hae sieve 251 3 
wate pigihiv's cipke etelsiniatays rete iam ateie selene 9 2 


Petroleum and Natural Gas Developments in New York in 1942 


By C. A. HartNAGEL* 


Tue production of petroleum in New 
York state in 1942 amounted to 5,410,000 
bbl. This represents an increase over each 
of the four preceding years, and, with 
the exception of 1937, is the largest produc- 
tion since the peak of over six million 
barrels in 1882, shortly after the discovery 
of oil in Allegany County. 

The oil industry in New York is virtually 
stabilized and there has been little or no 
exploration for new sources of supply in 
recent years. The boundaries of the present 
fields were established more than 30 years 
ago and since then no additional reserves 
have been found. Deep drilling for natural 
gas during the past 10 years both within 
and without the oil fields has failed to find 
oil in quantity below the present producing 
sands of Devonian age. 


OIL 


Since 1882, the New York fields have 
produced approximately 140 million barrels 
of oil. Of this amount, 65 million was 
produced up to the year 1919 by ordinary 
pumping methods; that is, without flooding 
by water or the use of other secondary- 
recovery methods. In the year 1919, when a 
law was passed making the use of water- 
flooding methods legal, the oil production 
of the state amounted to only 851,000 bbl. 
In the 23 years since 1919, there have been 
produced in the state 75 million barrels, or 
to million more than in the previous 37 
years, which included the period of flush 
production. 


Manuscript received at the office of the 
Institute March 25, 1943. 
* State Geologist of New York, Albany, 


Nosy) 


Price.-—On March 26, the price of crude 
oil was raised from $2.75 to $3.00 per 
barrel, but this increase had little or no 
effect on the number of wells drilled. In 
the Allegany field, which accounts for three 
fourths of the state’s oil production, 1259 
wells were completed in 1942, 7 less than 
in 1941. The smaller number of wells 
drilled was not only due to the shortage of 
labor but also was caused by the fact that 
in water-flooding territory a definite 
program for drilling wells is followed, and 
the flush period of an oil well is not usually 
reached in time to profit by any given price 
increase. 

Daily Production —All of the oil wells 
in New York state, some 21,000 in number, 
are small producers. The average daily oil 
production is 349 bbl. per well. Under 
good flooding conditions, a maximum 
production of 5 to 8 bbl. a day is reached 
about one year after the flood begins to 
act on the well. In 5 years the daily produc- 
tion usually is less than one barrel. 

Although most of the oil in New York 
is produced by flooding, an estimated 2500 
old wells produce without flooding. Some 
of these produce as little as 740 bbl. a 
day and are pumped only at intervals. The 
small producing wells are mostly on lands 
leased to the larger oil companies and later 
will be included in a flooding program. At 
present, they are pumped only because the 
owners of the land insist on the royalty. 

Government Aid Needed.—Because of its 


‘good lubricating qualities, New York oil 


is one of those for which there is an insistent 
and growing demand, but even at its 
present price of $3.00 per barrel, many of 
the operators are producing at a loss. 
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Increased prices of other commodities, 
high cost of labor, and an actual shortage 
of labor make it difficult to increase produc- 
tion. Moreover, the present high salvage 


State government might well come to the 
aid of the small producer and make it 
possible to continue pumping valuable oil 
from these small wells. 


TABLE 1.—Wildcat Oriskany Tests in New York State in 1942 


Be. |4 
¢ | 9 Be Age 2 
County and Township| Name of Well 3 San Drilled by = 26 A Remarks 
eos) ace 3 SES $s 
g™| go Bee 18 
All Count; 
ra Sane wees Bessie Byron 1,976/3,326 H. French et al. 3,343] 120 ft. salt water at 3332 ft. On 
completion 1000 ft. 8S. W. and no 
gas. Total depth in sandy lime 
2. Andover..... Mary E. Lynch _ | 2,049|4,774 Belmont Q. D. Co. 4,776| 450 ft. S. W. in 10 hr. No gas 
3. Andover..... Michael Lynch 2,068|4,804 Empire G. & F. Co. 4,808) At 4806 ft., hole filled 200 fi 8. W. 
in 44 hr. 3500 ft. in 24 br. 
4. Independence] Oscar A. Potter | 2,197|4,942 Empire G. & F. Co. |- 4,952 ee aie hg ft. gas and 
a 
5. Ind d Hi Mill 2,204|4,912 N. Y. 8. Nat. Gas 4,916] 14 M cu. ft. gas at 4913 ft. but 
yee Ik See pe 8. W. at 4916. Hole filled to 
1900 ft. in 5 days 
6. Willing...... John Ludden 2,236/5,001 Belmont Q. D. Co. 5,008] 500 ft. of S. W. No gas 
Steuben County: 2 : 
7. Fremont..... Joel D. Russell 1,819/3,564 Empire G. & F.Co.| 150 3,571 ye se 4 Lehre of 115 M cu. ft. 
ore sho 
8. Fremont..... David P. Smith | 1,840/3,580 Belmont Q. D. Co. | 304 3,589| 1400 Ib. initial reservoir pressure. 
Top of Helderberg 3587 ft. 
105 M cu. ft. before shot. First 
gas 546 ft. in sand 
9. Greenwood. .| Wm. Pease 2,212 aye N. Y. 8S. Nat. Gas 4,847) S. W. at 4844 ft. 
411 
10. Wayne...... Frank Sleeve 1,585|2,421 bot. | Hanley & Bird 2,447) No water; no gas 
11. W. Unio .| James B. Coleman | 2,298]5,152 East. Roy. Inc. 5,156] S. W. at 5154 ft. 
12. W. Union. ...| Robert Lewis 2,265|5,213 E. Kent Kane 184.32) 5,229] 20 M cu. ft. at 5214 ft.; 60 M cu. 
ft. at 5220; 86 M cu. ft. at 5222; 
shot with 40 qt.; 5 gal. 8. W. 
aly 
13. W. Union, ...} John Saxton No, 1 | 2,214/5,205 Penn-York 5,208] 300 ft. S. W. in 2 br. 
14. W. Union... .| John Saxton No. 2] 2,172|5,066 Penn-York 5,092! Show of 2 to 3 M cu. ft. gas and 
some 8. W. at 5078 ft. 100 gal. 
ko S. W. in hole in 24 hr. 
966 
15. Woodhull....| Parks Est. No. 4 | 1,550/3,989 bot.| N. Y.S. Nat.Gas | 476 |3,991 “po yah ft. flow of 410 M cu. ft. 
of gas 
Tompkins County: 
16. Danby..... Andrew M. 
McCord 1,234/2,448 Belmont Q. D. Co. 2,488] No gas; no water 
17. Danby...... Mary Taubman | 1,328/2,426 Lie & Leider- 2,431) At a Ne 114 bailers 8. W. 
c every 
18. Groton..... Cora H. Mount | 1,448/2,156 Belmont Q. D. Co. | 1,800 2,167| 300 M cu. ft. gas at 2158 ft. 
; f Gradually increased 
19. Groton...... Mary Ronan 1,334}2,052 Leiderbach et al. 650 | 2,062] 650 M cu. ft. at 2059 ft. 
20. Groton...... Archie Gagnon 1,356 2) 188 Belmont Q. D. Co. 2,192] 3 bbl. S. W. per hr. at 2191 ft. 
21. Groton..... Frank St 1,391/2,156 N. Y.8. Nat. Gas 2,166] At 2164 ft. well filled 140 ft. with 
8. W. in 1 hr. Abandoned 
22. Groton..... Ray Teeter 1,337/2,080 Belmont Q. D. Co. 2,098) At — esi 2085 ft., 36 bailer 8. W. 
per hr 
1,598 
23. Lansing.... ee e Armstrong| 979/1,609 bot. | Leiderbach et al. 200 =| 1,619] Gas at 1601 ft. 
24, Lansing.... phine Crim 1,045] 1,654 Belmont Q. D. Co. 1,657| Show 1270 M cu. ft. gas at 1655 ft. 
ieee bbl. water per hour at 
25. Lansing. ....| Ellen Townsend 413/1,028 Leiderbach et al. -} 1,088) Dry and abandoned 
26. Lansing. ... Delta Nettles 902}1,536 Leiderbach et al. 1,543] No gas, but at 1539 ft. hole filled 


up 200 ft. with water in 1 hr. 


value of well equipment is leading to the 
abandonment of some small producing 
wells, with the resultant loss of con- 
siderable oil that in all probability will 
never be recovered. It would seem that in 
circumstances such as these, the Federal or 


Labeling Law.—After several unsuccess- 
ful attempts in previous years a law was 
finally enacted early in 1943 by the New 
York Legislature requiring the labeling of 
reclaimed oil. This statute is in line with 
fair practice procedure and is most welcome 
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to New York producers, as well as to those 
in the neighboring state of Pennsylvania, 
where such.a law is already in force. 


NATURAL GAS 


In 1942 drilling operations for natural 
gas in the Oriskany sand in the southern 
tier of counties failed to find any new pools, 
and initial production decreased for the 
fifth consecutive year. Almost all the wells 
drilled may be considered as wildcats, since 
no important operations were conducted in 
any of the proved gas areas. 

In Allegany County six wells, five of them 
more than 4700 ft. deep, were completed 
but none proved to be producers. In 
Steuben County nine wells were drilled, of 


which four were small producers with a 
combined daily initial production of 
1,114,000 cu. feet. 

Attempts to find new supplies of gas 
from the Oriskany sandstone in Tompkins 
County met with only partial success. 
Of the 11 wells drilled one had an initial 
production of 1,800,000 cu. ft. Two others 
were listed as relatively small producers 
and eight were dry. 

In the small Trenton limestone fields of 
Oswego and Oneida Counties, no new 
developments took place, whereas in the 
long developed Medina gas fields of western 
New York a few successful gas wells were 
added to the large number of previous 
producers. 


Oil and Gas Development in Ohio in 1942 


By KennetH CoTtincHAM,* MEMBER A.I.M.E. | 


Many factors joined in reducing drilling 
activity in Ohio in 1942. Conservation 
Order M-68 was important, but other 
things, such as operators and members of 
drilling crews joining the armed services 
and going into war plants, had an impor- 
tant part. 


year, but the initial per oil well increased 
about 36 per cent over 1941. 


GENERAL ACTIVITY 


The total depth of the 652 oil and gas 
wells drilled in 1942 was 1,597,000 ft. 
The most active county was Perry, where 


TABLE 1.—Wells Drilled during 1942, in Ohio 


Oil Wells Gas Wells 
etree oe owe se: 
Sand Average ro of Dry umber 
Number Initial Number eee Holes Drilled 
of Wells | Daily per | of Wells Weil. mM 
Well, Bbl. Cu. Ft. 
Sirallowseuerate cad oni tens Ghtwechi teed pain 38 6 90 351 17 205 
DETER. 6, tc nek Memeo ee kote 43 10 86 168 65 194 
Ohip Ghaleu, | <n rei naseamivenns Pern ue 7 131 6 13 
Oriskany. - eR ces sk eee 10 1,682 cn 13 
New Org. antciaens salen tea ere sere Seas 5 783 I 6 
CUAL OMES PE ited chia tno one meee 88 717 273 904 188 549 
ELBE GOR Sr ares otra etre cert ae cae 12 15 It 23 
Sibel rentoniises wry each. sae ees ee 5 5 
PEOGAL fot Wrath, cicttenlin petategeac dws eae 181 42 471 668 356 1,008 


The reduction in number of completions 
was considerable. In 1941, the total of 
wells drilled was 1561 but in 1942 the total 
was 1008. The total initial daily open flow 
discovered by the 7o1 gas wells drilled in 
1941 was 492,000 M cu. ft., whereas the 
open flow of the 471 gas wells completed 
in 1942 was 314,488 M cu. ft. The total 
initial daily production of the 333 oil wells 
drilled in 1941 was 10,300 bbl., and in 1942 
the 181 oil wells had a total daily initial 
of 7570 bbl. The average daily initial 
per gas well therefore was somewhat less 
in 1942 when compared with the preceding 


Manuscript received at thee office of the 
Institute April 3, 1943. 
* Chief Geologist, The Ohio Fuel Gas Com- 
pany, Columbus, Ohio. 


63 oil wells were drilled, most of them in 
Clayton township. In Morgan County, 
where 43 gas wells were drilled, the greatest 
activity was in York and Marion town- 
ships. Medina County was third in number 
of wells drilled, although of the total of 
33 gas wells in the county, 26 were in the 
new Hinckley township pool. The total 
initial open flow of these 26 wells was 
39,202 M cu. ft., and was considerably 
larger than from any other single area. 
Muskingum was an active county, partic- 
ularly Washington and Wayne townships, 
in each of which seven gas wells were 
drilled, and Blue Rock and Harrison town- 
ships, in each of which five gas wells were 
drilled. 
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Licking County, which was second in 
drilling activity in 1941, dropped to ninth 
place among the various counties in 1942, 
because the boundaries of the Newark 


TABLE 2.—Completions in Ohio in 1942, 
by Counties 


Oil Gas Dry 
County Wells | Wells | Holes Total 
JES Gio EE 2 19 20 41 
Athens......00.-- 8 19 23 50 
PIP AIZS ss win <= I I 
Belmont...) 6s. 4 2 6 
"Citra (oe Se eee 2 2 4 
Columbiana...... I 2 6 9 
Coshocton... ..<-: 4 9 12 25 
Cuyahoga...0-2.- 6 2 8 
IPAitheld....~ ste so. orn"! 8 I 9 
PROMS ee st = I I 
‘Cen TES Se seer 4 I 5 
ee Fo has ates I I 
uUeInsey...-.-+-- 9 13 
Hancock: .... 5... I ig I 
arrisOn’: «0. "sis <5 I I 
Highland. .....-.. I I 
Mecking. . Oss ns; I 5 2 8 
HOiMe|™s. ose I 16 15 32 
MACK SOn cen 2)-n ot I I 
eflerson oj... << wii 2 4 6 
OK .5:5:- 2 19 an 52 
HA WEENCE s oe 2. a0 7 I 8 
Picking os: . ce... 10 24 9 43 
DEA 5 exis = bi 15 15 30 
Mahoning........ 8 8 
OGIN Ae oA ella vibes 18 33 18 69 
INieigs ate otitis os 2 42 22 66 
Mercer... 2:4-- >. 4 4 
Monroe i | 18 Ir 30 
Morgan 5 43 23 71 
Muskingum...... 8 33 14 55 
ANIQDIE SS fue he tes 4 17 16 37 
RO pba else sien ie wo 2 2 
iar ap unc doo Gckaine 63 21 26 IIo 
Pena a a I I 
Heichlands ts cus. + 3 I 4 
Seneca. 4 4 
Stark. . 12 7 19 
Summit II 5 16 
Aerambull <2). 2t  «.- I I 
Tuscarawas...... 23 4 27 
IVECO. occ sate ates Ir 7 8 
Washington...... 19 24 25 68 
Vitis On ao Ui Oee og 2 23 8 33 
WWalliatns- prem « 3 I 
Wioodserds- aan. 5 3 8 
Wiyahdot fsicuie ns I 3 ay 
SROLENS spiefovelere c= 181i A471 356 1,008 


ne 


pool, discovered in 1938, have not been 
extended. Noble County, in which a large 
number of shallow-sand and Berea wells 
usually are drilled, in 1942 had only 37 
completions, 16 of which were dry, com- 
pared with 82 wells completed in 1941. 
The marked reduction may be partly 
due to the requirements of the spacing 
pattern adopted during the early part of 
the year. However, the average initial 


volumes of oil wells in this county is only 
3 bbl. per day, and that of gas wells usually 
averages less than too M cu. ft. per day. 


Horizons TESTED 


More than half of the wells completed 
during 1942 were drilled to the Clinton 
sand. The Clinton tests were scattered 
over 23 counties, all of which have had 
Clinton production for many years. Perry 
County, with a total of 95 Clinton wells, 
was by far the most active. Of these, 58 
were oil, r4 were gas wells, and 23 were dry. 


TABLE 3.—Production of Oil in Ohio in 
1942, Tabulation by Grade 


Number 
Grade of Wells Barrels 
Pennsylvaniaeas 1 aes cee 11,448 1,751,506 
Ophea Newer oo Ooo 7,847 357,072 
Coming. ....---- +--+ 6e ere 3,596 972,346 
1 Days cee Py Oe NWR ere oe 1,189 582,204 
Fotainee ee eae we a 24,080 3,663,978 


Although there is still a great deal of 
speculation concerning the finding of 
new gas in the Oriskany sand, little was 
done in that direction in the past year. A 
small productive area was developed in the 
Oriskany in Liberty and Wheeling town- 
ships, Guernsey County, north of the old 
Cambridge field. Six wells, one of which was 
dry, were drilled in this field during 1942. 
The wells average about 3300 ft. in depth, 
and the daily initial open flow of the five 
producing wells averaged 1456 ™M ‘cu. ft: 
per well. 

In Cuyahoga County, four Oriskany gas 
wells were drilled in Mayfield township. 
This is an area in which deeper Newburg 
gas was discovered in 1938. The Oriskany 
here is about 1800 ft. deep, and the initial 
open flow of the four wells averaged about 
2327 M cu. ft. per well. 

An Oriskany well having an_ initial 
volume of 238 M cu. ft. was drilled in 
Richfield township, Summit County. In 
Meigsville township, Morgan County, a 
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dry hole was drilled in an attempt to find 
Oriskany gas, and an Oriskany dry hole was 
also drilled in Adams township, Washing- 
ton County. 

Except for one well in Greene County 
and one in Highland, all Trenton drilling 
was in northwestern Ohio. In all, 23 Trenton 
tests were drilled, of which 12 were oil wells 
and 11 were dry. 


TaBLE 4.—Data for Five Years in Ohio 


COMPLETIONS 
Number of Wells Drilled 
uring Year 

Year Total 

Oil Gas Dry 
1938 189 433 288 910 
1939 170 501 349 1,020 
1940 327 491 410 1,228 
1941 333 7OL 527 I,561 
1942 181 471 356 1,008 
‘Lotal; sa. T,200 2,597 1,930 Ae eH! 


ANNUAL OIL PRODUCTION, BARRELS 


: Number of Average 
Year Production Oil Wells per Well 
1938 3,298,000 26,880 123 
1939 3,156,000 25,080 I23 
1940 3,169,000 25,500 124 
1941 3,510,000 24,801 142 
1942 3,663,978% 24,080 152 


NATURAL GAs, THOUSANDS CuBIC FEET 


Annual Annual 
Year Production Consumption 
1937 42,783,000 125,133,000 
1938 35,257,000 108,013,000 
1939 36,469,000 114,720,000 
1940 40,039,000 129,856,000 
IO4I 41,858,000% 136,251,0004 


es 
4 Preliminary estimate. 


Sub-Trenton tests numbered five. Three 
of these were in Wyandot County, the 
deepest being in Jackson township, finish- 
ing in the Green sand with a depth of 
3475 ft. All five tests were dry. A St. Peter 
well was drilled in Perrysburg township, 
Wood County, and was dry at a depth of 
2057 ft. In Scipio township, Seneca County, 
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a dry hole was drilled to 3123 ft. in the 
Green sand. 


LARGE WELLS DRILLED 


The largest gas well of the year was 
drilled in sec. 26, York township, Morgan 
County. The initial open flow was 11,700 
M cu. ft., the initial rock pressure 1030 lb. 
The producing formation is the Clinton, 
and the total depth 4261 ft. A Clinton 
well in sec. 17, Washington township, 
Holmes County, at a depth of 2089 ft., 
had initials of 9220 M cu. ft. and 1350 lb. 
In sec. 26, York township, Morgan County, 
a Clinton well 4341 ft. deep had an initial 
open flow of 6000 M cu. ft. and a rock 
pressure of 1020 lb. In southern Ohio, 
in sec. 19, Greenfield township, Gallia 
County, a well was completed in the 
Clinton, total depth 2988, the initial 
open flow of which was soso M cu. ft. 
and the rock pressure tooo lb. In lot 29, 
Hinckley township, Medina County, a 
well 3491 ft. deep in the Clinton sand 
gauged 5000 M cu. ft. when completed. 


TABLE 5.—Prices of Crude Oil in Ohio 
during 1942 


Pennsylvania |Corning| Lima] Lodi 


Dec, 31, 1941... $2.30 $r.3r |$1.17/$1.30 ~ 
March 26, 1942 2.55 : 
Det. 31,.1942;.. 5 a.S5 1,19) tae 


The largest oil well of the year was the 
Clinton well in sec. 7, Newton township, — 
Muskingum County, the depth of which 
was 3406 ft. and the initial yield 495 bbl. 
Clayton township, Perry County, where 
Clinton oil was discovered in 1936, and 
which in 1942 was the outstanding oil area 
in Ohio, had at least five wells that pro- 
duced initially more than 200 bbl. each. 
The largest of these was in sec. 8, the initial 
production being 287 bbl. and the depth 
3295 ft. In sec. 13, Thorn township, Perry 
County, the Clinton sand furnished a 220- 
bbl. well of which the depth was 2806 ft. 
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Other large oil wells were in lot 55, 
Hinckley township, Medina County, 160 
bbl. from the Clinton at 3171 ft.; sec. 22, 
Pike township, Coshocton County, tI00 
bbl., Clinton, at 3143 ft.; and sec. 23, Hope- 
well township, Licking County, too bbl. 
from the Clinton at a depth of 3095. In 
the old Trenton field, a well larger than 
usual was drilled in sec. 1, Liberty town- 
ship, Wood County. This was reported as 
being an 80-bbl. well having a total depth of 
1349 ft. in the Trenton. 


DrEpP DRILLING 


No unusually deep wells were drilled, 
the deepest of the year being a Clinton 
dry hole in Union township, Tuscarawas 
County, which ended at 5500 ft. The 


deepest gas well was in Fairfield township, 
Tuscarawas County, which had an initial 
volume in the Clinton of 898 M cu. ft. at 
5313 ft. As this report is written, a deep 
test, probably to the Trenton, is drilling 
at 6850 ft. in Olive township, Meigs 
County. The Clinton sand in this test was 
found at 5308 ft., had a thickness of 18 ft. 
but contained neither oil nor gas. 
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Oil and Gas Development in Oklahoma in 1942 


By Raymonp D. Stoan,* Memper A.I.M.E. 


RETAINING third place in  crude-oil 
production among the nation’s oil-produc- 
ing states, Oklahoma’s output in 1942 
totaled 137,792,000 bbl., a decline of 9.4 per 
cent from the previous year’s total of 
152,117,000 bbl. Production declined from 
an average of 403,000 bbl. daily in January 
1942 to an average of 355,000 bbl. during 
December, a reduction of 48,000 bbl. daily 
(11.9 per cent) during the year. At the end 
of 1942 it would appear inevitable that the 
downward trend in production will continue 
in 1943 unless halted in the immediate 
future by greater than normal discoveries 
and development. To Jan. 1, 1943, Okla- 
homa has produced 5,067,013,000 bbl. of 
crude oil. 


DEVELOPMENT AND EXPLORATION 


Development dropped abruptly in 1942, 

reflecting the lack of any sizable discoveries 
~ and the effect of the provisions of Federal 
Well Spacing Order M-68, which became 
effective in December roq41. In all, 1210 
wells were drilled in 1942. This represents a 
decrease of 42.7 per cent from the 1941 
total of 2110. Of the total wells completed, 
553 (45.7 per cent) were oil wells with an 
average initial production of 443 bbl.; 102 
(8.4 per cent) were gas wells with an aver- 
age initial of 3,359,000 cu. ft.; and 555 
(45.9 per cent) were dry. 

Although the number of completions 
declined sharply, the total of 320 wildcats 
completed (26.4 per cent of all wells) repre- 
sents a decrease of only 2.7 per cent from 
the previous year’s figure of 329. Of the 
wildcats drilled, 44 (13.8 per cent) were oil 
wells, 13 (4.0 per cent) were gas wells, and 


Manuscript received at the office of the 
Institute March 23, 1943 

* Geologist and Chief Statistician, The 
Carter Oil Co., Tulsa, Oklahoma. 


263 (82.2 per cent) were recorded as 
failures. Reconditioning of wells throughout 
the state resulted in a total recompletion of 
355 wells. Of these, 234 were oil wells witha 
combined initial production of 96,808 bbl., 
32 were gas wells with a total initial of 
381,488,000 cu. ft., and 89 were abandoned. 

None of the 26 pools found in 1942 has 
developed into a major discovery. The 
Pauls Valley pool, Garvin County, is the 
most outstanding. Since its discovery in 
April, 14 wells with an average initial of 
1898 bbl. have produced 803,000 bbl. of 42° 
gravity oil from the Bromide zone. Devel- 
opment in this pool is believed to be almost 
completed. 

Other of the more important discoveries 
are the East Watchorn pool, Pawnee 
County; Guthrie Townsite and West 
Navina, Logan County; Brooksville and 
Macomb, Pottawatomie County, and the 
Liberty and Northeast Lucien discoveries 
in Noble county. The East Watchorn pool, 
at the close of the year, had 14 completed 
oil wells with an average initial of 989 bbl. 
from the Wilcox sand at 3930 ft.; Guthrie 
Townsite, one well with an initial of 840° 
bbl. from dolomite at 5600 ft.; West 
Navina, six wells with an average initial of 
284 bbl. in the Layton sand at sos50 ft.; 
Brooksville, eight wells in the Hunton at 
4800 ft. with an average initial of 355 bbl.; 
Macomb, one well with an initial of 160 bbl. 
in the Hunton at 4700 f{t.; the Liberty pool, 
one well with an initial of 1268 bbl. in the 
second Wilcox at 4500 ft., and two wells in 
the Tonkawa sand at 2500 ft., with an 
average initial of 230 bbl. In the Northeast 
Lucien pool, four wells were completed in 
the Wilcox at 5380 ft. for an average initial 
of 1164 bbl., and one well was completed in 
the Viola lime at 5255 ft. for an initial of 
55 barrels. 
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i Nese Od produc: 
proed: Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
cres 
int of 
942 
Field, County Year of ; 
Discover During Number of 
yi 1942 End of 1942 Wells 
il To End of During | 89 
ss 1942 1942 |S] we TSEEE! wo lew 
> j85) 2 \seA|E [F | | 
a | 3 Pat] sa ° 
Be| & |glea| Ss [23] 5 | $3 
OF] S faih@] &o 69) & | aA 
CrnTRAL OKLAHOMA 
Agra, West, Lincoln.......... 1927 40 194,120 10,859 2 bs 
Avery, Lincoln..........+-+-. 1939 120 10,558 2,992 4 3 3 
Chandler, Lincoln... 22.4220 1924 1,255 12,127,572 209,039 40 40 
Davenport, Lincoln... ....2.0.. 1924 2,335] 12,129,376 161,068) 222 114 114 
North, Lincoln: .......:.. 1941 130 666 38,139 6 6 6 
Weat, Bincoln.: .. ce. 0s 1940 80 98,817 40,204 5 5 5 
Gessman, Lincoln............ 1934 160 407,767 21,317 9 9 
Hoyt, ASU COLI iste erelessisa lt oe 1935 265 1,361,190 47,544 14 9 9 
Kendrick, Lincoln............ 1940 40 1798 7,719 1 1 it 
Laffoon, ML GHEOER fche eres cise *. 1932 470 2,074,125 198,764 29 2 13 13 
Lincreek, Lincoln............. 1932 275 242,192 12,410 8 8 
Payson, Lincoln..........---. 1940 40 11,840 4,243 1 1 1 
BRECK: WGINCOMR sate cieetniets « -0-14 = « 1926 160 519,664 65,138 5 5 
Perkins, Lincoln. .... 1940 150 197,236 35,069 4 4 
Sac and Fox, Lincoln. = ..| 1924-37 1,830 3,325,889 250,238 141 141 
Skellyville, Lincoln........... 1925 750 1,794,817 24,331 12 12 
Sporn; Lincoln. ..s00. occ eu. 1936 150 721,583 59,037; 10 6 6 
Bast, Lincoln... ..0...0. 1942 10 2,041 2,041 1 1 il 1 
Stroud, Lincoln. : eco. 2... 1923 590 9,066,998 158,076 69 25 25 
Wellston, North, Lincoln...... 1936 500 1,430,148 62,112 13 13 
Wilzetta, Lincoln............. 1934 220 1,141,951 80,403 15 12 12 
South, Lincoln........... 1936-42 80 209,999 54,749 4 4 
Miscellaneous, Lincoln........ 240 729,274 23,003 9 
Cleveland, Pawnee.........-. 1904 4,255| 40,296,020 148,810 4 221 221 
Greenup, Pawnee............. 1926 y Abandoned 
Hallet, PGCE Sih fin oe vials da 1922 1,665 y 25,550 2 45 45 
Jennings, Pawnee........:...- 1916 1,375 4,039,757 66,795 76 76 
Keystone, Pawnee........-.-- 1919 5,565 2,635,129 132,860 223 223 
Lauderdale, Pawnee.......... 1915 4,300} 13,602,675 213,160 1 184 184 
Maramec, Pawnee...........- 1920 1,990 3,118,207 155,490 86 86 
Masham, Pawnee..........-- 1924 290 y 6,935 ; 5 5 
Pawnee, East, Pawnee........ 1941 10 8,731 2 Abandoned 
Ralston, Pawnee......-.----- 1924 205 y 2,190 2 2 
Skedee, Pawnee........-.---- 1926 160 209,876 9,320 1 5 5 
Terlton, Pawnee......-...--++ 1912 980 901,146 10,220 13 13 
North, Pawnee..........- 1917 2,010 3,218,962 52,560 71 71 
Watchorn, Pawnee........--- 1922 530 7,571,978 83,211 15 15 
East, Pawnee... . 1942 780 _ 431,132 431,132 14) 14 14 y y 
Miscellaneous, Pawnee.......- 280 y 12,233 7 7 
Broyles; Payne......-....--+. 1918-39 170 £ 25,185 6 6 
Bash hayNese mie setae 1940 34,422 Abandoned during 1941 
Coyle; Paynes nce eak eno: 1938-40 | 1,338 4,181,667| 1,661,480} 36); 1 36 y v 
North, Payne....:...--.- 1942 80 24,449 24,449 2 2 2 2 
Garr. Paynesc: setieaen eee 1920 1,135 2,596,420 120,085 1 32 32 
Ingalls, Payné...2/....-+++.% 1914 1,110 6,219,239 112,785 30 30 
March: Payne. 0.2.0. 602+ -k +s 1922 1,410 y 30,660 18 18 
North, Payne........+-.. 1926 155 y 22,995 7 7 
Markham, Payne.....-.----- 1928 260 58,497 27,010 3 4 4 
Mehan, Payne........-.-+-+- pe to 670 2,337,846 3,221 3 3 
5 
Northeast, Payne......-- 1941 85 62,457 52,076 Sid: 3 3 
New Cushing, Payne.....-.-- 1916 185 o Abandoned 
Norfolk, Payne......-.++.++- 1916 785 y 77,380 19 19 
West, Payne.......----++ 1929 390 y 71,905 22 22 
Orlando, Payne...-.-...+-+ he 1929 210 1,002,391 29,078 1 y y 
Hast, Payne.....-.2.-++- 1941 80 141,990 86,056 Seal 3 y Yu 
Ramsey, Payne... ....}| 1938-40 630 6,588,804] 1,664,959 42 41 y 
Ripley, Payne...... Pe aA, 1923 375 y 15,330 . 1 5 5 
North, Payne.....-..---- 1923 165 2,234,942 22,043 D) 2 
Stillwater, Payne......-.----- 1935 130 527,871 9,125 6 3 3 


59 


¢ Footnotes to column heads and explanation of symbols are given on page 264, 
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OIL AND GAS DEVELOPMENT IN OKLAHOMA IN 1942 
TABLE 1.—(Continued) 
nnn 
. : Deepest Zone Tested 
Vises ecier Producing Formation te End of 1942 
3 
§ 
+s Depth, 
& Avg. Ft 
é £ Prat g 
Ld. 
a ah F Name Agee a 3 bead bo Name , 
5 | Weighte: & > S| 2 sz 
@ | Average SO oe fe gle” 5 el 
5 f | E | oe |SElS8] 2 Bs 
3 A || & |g# [2] 8 am 
44 Prue Pen 
38 ‘| Various Pen, Ord 8,L ; Por | 3,250] 5,020 A 
43 Various Pen 8 Por 2,600) 3,580; 50) ML 
41 Prue Pen 3,535] 3,548} 13 
46 Prue Pen 
44 Cleveland Pen 8 | Por y M 
40 1st Wilcox Ord 8 Por y|5,100 y 
50 Prue Pen E 
21 Wilcox Ord 8 Por 4,190} 4,275 A | Wilcox 
46 Wilcox Ord 8 ‘or y y 
35 Lower Skinner Pen 
23 2nd Wilcox Ord 
43 Hunton Sil 
46 | Prue Pen | iN} 
41 Various Pen, Sil, Ord,| 8, L 
Cam 
* 46 Simpson Ord § 4,500} 4,600) y 
Upper Simpson, Wilcox Ord 5 4,555 10 
41 Various Pen, Ord 8 v 4,240) 4,290} 50 Wilcox 4,520 
40 Wilcox 8 
40 Hunton, Viola Sil-Dev, Ord 
35 Hunton, Viola, Bartlesville ren Ord, 
en 
40 Prue, Wilcox Pen, Ord 8 
36 Various Pen, Ord, Cam | S§,L | Por 1,300} 2,400 ‘ 
38 Various Pen, Ord i 
37 Various Pen, Mis, Ord | S8,L | y y y : 
37 Various Pen, Mis, Ord | 8,L 1,100}1,970 
37 Various Pen, Ord, Cam | S,L 1,185) 3,000 : 
37 ‘| Various Pen 2,400] 3,200 , 
39 Various Pen, Mis, Ord | 8,L ? 
42 Misener Mis 3,363| 3,367) 4 
39 Various Pen, Ord 
40 | Bartlesville, Burgess, Skinner | Pen ) 
38 | Various Pen, Ord 
38 | Various Pen, Ord vl)oy 
41 Various Pen, Mis, Ord | 8,L | Por 
43 Wilcox | ; Ord 8 3,880 15 
37 | Bartlesville, Wilcox Pen, Ord 8 
on Bartlesville, Viola, Wilcox Pen, Ord »L 4 
f 
46 Hunton, Wilcox Sil, Ord By Baty y y 
41 | Hunton Sil-Dev. L 4,751 9 
38 Various Pen, Mis, Ord | 8,L 
39 | Various Pen, Mis, 8, L 3,115) 3,760 
38 Various Pen, Ord 
43 | Wilcox : d 8 
43 | Burgess Sd-Miss Ls Pen-Mis §,L 3,266 13 
43 Various Pen, Mis, Sil- 
wit 4,065 [4,076] 11 
i D 10 
38 1st ond 2nd Wilcox Ord { 4,100|4,103|- 3 
38 | Various _ ; Pen, Ord 
38 | Bartlesville, Wilcox Pen, Ord 8 
38 | Bartlesville, Wilcox Pen, Ord 8 
41 | Misener Mis 8 
42 Misener Mis 8 4,720] 4,747| 27 
43 1st Wilcox Ord 8 4,768] 4,795| 27 
43 Various Pen, Ord §8,L 
43 Wilcox Ord S| Por y yl oy 
40 Wilcox Ord S | Por| 4,300/4,306) 6 k 
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TABLE 1.—(Continued) 


en  ————————————— 


eer Oi proday, 
2 7 100 
Po Total Oil Production, Bbl. |Number of Oil and/or Gas Wells | Methods, 
ores End of 
1942 
Field, County Year of During Aber Of 
Discovery 1942 End of 1942 Wells 
s ; To End of During | 2Q Sa 
2 8 1942 1942 |S] oo [Stezl ww |x 
Z Ss| 3 |8/84/-38 [3 |e] 
© ag! & [Silas] S. lo3|/ 2/8 
E Be| 2 (s|e2| 82 [83] E | 38 
4 o) S jalo@) go ial a | ae 
60 West, Payne........-.-+- 1940 150 155,361 37,430| 2 2 2 
61 | Yale-Quay, Payne..........-. 1914 | 4,095} 22,674,187| 566,115 161 161 
62 | Miscellaneous, Payne......--- 160 y 22,361 4 4 
63 Aggregate for district of 
pools marked z or y.... 5,596,509 
64 Total Central Oklahoma. . 48,053} 178,365,286| 7,595,689 1,815 
East CENTRAL OKLAHOMA 
65 | Hoffman, McIntosh..........- 1917 300 x 1,825 3 3 
66 | Miscellaneous, McJntosh...... 10 42 1 1 
67 | Beland, Muskogee.......-..-- 1906 390 x 3,650 9 9 
68 | Boyle, Muskogee.........---. 1927 230 y 12,410 15 15 
69 | Boynton, Muskogee.......-.-- 1914 2,740 x 14,600 21 21 
70 | Butler, Muskogee........----- 1918 1,500 x 27,740 60 60 
71 | Cole, Muskogee..........---- 1914 780 x 5,840 17 17 
72| Council Hill, Muskogee....... 1919 335 Lr 34,310 30 30 
73 | Haskell, Muskogee........---. 1909 1,750 x 29,565 17 17 
74 | Jolly-Patton, Muskogee. ...... 1920 260 y 0 20 20 
; 75 |Link, Muskogee..........---- 1909 715 x 55,115 34 34 
f 76 | Muskogee, Muskogee.......-- 1904 3,760 L 59,860 lil 111 
; 77 North, Muskogee......... 1906 290 zr 0 22 22 
78 | Robinson, Muskogee........-- 1915 x 0 2 2 
79 | Sheppard, Muskogee.......--- 1917 140 x 2,555 1 1 
: 80 | Sommerville, Muskogee. ...... 1926 y Abandoned 
= 81 | Transcontinental, Muskogee... 1918 215 x 2,920 8 
5 82 | Yahola, Muskogee........-.-+ 1914 680 £ 9,490 18 18 
; 83 | Miscellaneous, Muskogee...... 820 x 6,630 10 10 
a 84 | Baltimore, North, Okfuskee.... 1922 525 y 2,920 1 k 3 
re 85 | Bearden, Okfuskee........-.-- 1924 y bandoned 
3 86 | Beidleman, Okfuskee......-.-- 1930 . 100 271,628 7,022 6 6 
B 87 | Blakley, Okfuskee.......----> 1924 110 852,962 9,916 2 2 
_ 88 | Cary, Okfuskee.......- +. +--+ 1923 485| 1,129,237 23,915 10 10 
89 | Clearview, Okfuskee.........+ 1927 240 y 22,265 10 10 
a 90 | Clearview, Northeast, Okfuskee 1942 40 1,147 1,147 1 1 1 1 
a 91 | Cowan, Okfuskee........--++5 1940 80 25,690 7,529 1 1 
92 | Deaner, Okfuskee.......-.--++ 1920 1,460 y 89,060 81 81 
93 | Fields, Okfuskee........+---++ 1918 60 z 10,585 10 10 
94 | Gregory, Okfuskee.......----- 1922 390 7] 25,550 2 14 14 
95 | Gypsy Hill, Okfuskee.....---- 1910 1,603 z 22,265 1 20 20 
96 | Haydenville, Okfuskee.....--- 1939 240 92,953 20,017 4 4 
97 | Josey, Okfuskee......--.-+-++ 1923 525 y 55,845 19 19 
98 | Keaton, Okfuskee.....------- 1919 z Abandoned 
99 | Lyons-Quinn, Okfuskee.......- 1921 1,645 : y 46,355 23 23 
100 | Mason, Okfuskee......-++-+++ 1940 80 8,515 186 2 2 2 
101 Micawber, Okfuskee......-+++ 1923 160 y 4,745 il 1 
102 | Midwest, Okfuskee......-.--- 1942 40 26,429 26,429 1 1 1 1 
103 | Morgan, Okfuskee......-.-+-+ 1923 340 y 2,555 1 1 
104 | Okemah, Okfuskee......----+- 1921 1,050 y 96,360 50 50 
105 East, Okfuskee.......-.-+ 1940 160 293,785 112,227 10 9 9 
106 North, Okfuskee........++ 1941-42 160 98,256 70,109 9 6 9 9 
107 West, Okfuskee....:..-+++ 1941 120 44,309 5,184 5 4 4 
108 | Okfuskee, Okfuskee......----- 1938 100 125,947 12,453 5 5 
109 | Paden, Okfuskee.....-.----+- 1914 80 z 5,110 3 3 
110 | Sheldon, Okfuskee.......--.+- 1916 900 Zz 40,150 16 16 
111 | Weleetka, Okfuskee......----- 1913 1,815 £ 206,590 74 74 
112| | South, Okfuskee.......... 1937 90 59,168 1,718 3 3 
113 West, Okfuskee......---+ 1926 250 867,212 174,101 15 15 
114 | Miscellaneous, Okfuskee...... . 340 z 16,279 4 ee 
115 | Aztec, Okmulgee....-.----+++ 1917 2,140 x 59,130 1 57 57 
116 id Hill, Okmulgee......---- 1908 | 25,095 c 365,365 767 767 
117 | Beets-Rapp, Okmulgee... .- en 1920 y bandoned 
118 | Beggs, alee pasate nciatene aH ee z oe v4 res 
out: mulgee.....-- 5 x , 
130 ME Rage iss 1914 545 x 14,965 18 18 
ents z 21,170 67 67 
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TABLE 1.—(Continued) 


Characte . ; Deepest Zone Tested 
of Oil Producing Formation ‘ ae 4 of 1942 
s 
8 
s Depth, 
© ; Avg. Ft. 
& Gravity - 
by bo A.P.I. at 2 @ 
Poe | ae 4 Name Agee ak 7 = g A Name 
5 | Weighte 8 : Tes] 2 = 
3 F Average 3 q z 2 Ee es 3 mo 
z| 6 A |5| 88 |e ise & as 
3513 6) Ad em fev esi Am 
60 40 Hunton Sil 
61 38 Oswego, Bartlesville, Wileox | Pen, Ord §,L 2,670) 3,580 
62 39 1st and 2nd Wilcox Ord 
63 
64 
65 35 Wilcox Ord § 
66 
67 35 1st and 2nd Dutcher Pen 8 
68 38 | Dutcher | Pen s 
69 35 Mississippian Mis L 
70 32 Unidentified sand / 
71 35 Unidentified sand 
72 38 Various Pen 
73 34 =| Tucker Pen 
74 33 Muskogee, Timber-Ridge 
75 36 | Booch, Dutcher Pen 
76 38 Unidentified sand, Wilcox Ord Ss 1,052) 1,790 
77 35 Wilcox Ord s 
78 39 Muskogee 
79 39 Unidentified sand 
80 
81 39 Booch Pen 8 
82 39 | Booch, Boynton Pen 
83 38 Leidecher, Dutcher, Wilcox Pen, Ord 
84 38 Dutcher, Ist and 2nd Wilcox | Pen, Ord j 
85 
86 38 Wilcox Ord s 
87 39 | Unidentified sand 
88 32 ‘| Various Pen 
89 - eee Ord $ 
90 9 crease Pen 8 2,91 
91 42 Hunton Sil-Dev ; ‘ 
92 38 Deaner, Lyons, Wilcox Pen, Ord 8 2,800) 3,650 
93 43 Deaner, Wilcox Pen, Ord 8 
94 39 Various Pen, Ord 
95 33 Youngstown, Dutcher, Wilcox] Pen, Ord 8 2,430/3,290 
96 as oes Wilcox Pen, Ord S 
97 ilcox Ord 8 ; ; i 
98 39 Dutcher, Quin Pen oa boca Ne ae ike 3,700 
99 39 |Lyons | Pen f 
100 39 ‘unton Sil-Dev 
101 43 ena Dutcher Pen 
102 unton Sil D 
103 37 | Dutcher Pare # eh a ‘ 
104 30 | Gilerease, Cromwell Pen 
105 37 Lower Cromwell Pen 
43 oe aaa Hunton Pen, Sil-Dey 
0 ist. unton Sil-D i 
108 39 Dutcher, Wilcox Pen, Ord phe doe sees 
109 36 | Prue Pen 8 
110 Pr nies Ord 
lll 9 crease Pen 
112 39 | L. Gilcrease Pen : sage vee eae 
113 41 Booch Pen s 
114 36 Various Pen, Ord 
115 38 | Booch, Wilcox Pen, Ord 8 
ne 30 | Glenn en 8 750| 2,250 
118 38 | Youngstown, Wilcox Pen, Ord 
119 37 Various Pen, Mis, Ord 
120 37 | Wilcox Ord 


Booch, Wilcox 


Pen, Ord 
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TABLE 1.—(Continued) 


Sa rSPPSRI aI were nm OOM ee eR RSI fe I ete Ra SN 
Oil-produe- 
Area : : tion 
Proved,| Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
Acres End of 
1942 
Field, County a ot of During dof Number of 
iscovery 1942 End of 1942 Wells 
b 4 
: To End of During | 2S Se 
= on 1942 142 | BS) Be PSEEl » |w 
3 2 S |alss| 8 q =. 
Z 23/2 |gis)s [S./ 2/38 
2 Be) & |eles| Se 33] =| Se 
a SS) 3 ieee jeCl eae 
122 | Edna, East, Okmulgee........ 1919 150 ca 3,285 2 5) 
123 | Kram, Okmulgee.........---- 1921 600 y 4,380 14 14 
124 | Gypsy Hill, Northwest, Okmul- 
ee a Ne 1938 100 60,665 7,899 5 5 
125 | Hamilton Switch, Okmulgee. . . 1909 2,570 z 30,295 75|- 75 
126 | Hector, Okmulgee........---+ 1914 645 x 2,555 7 7 
127 | Henryetta, Okmulgee......--- 1910 785 x 9,855 33 33 
128 | Montezuma, Okmulgee....... - 1918 220 x 5,840 4 4 
129 | Morris, Okmulgee........---- 1907 7,300 x 123,370 227 227 
130 | Natura District, Okmulgee. .... 1914 1,750 x 12,775 18 18 
131 | Nuyaka, South, Okmulgee... . . 1937 105 503,225 32,867 6 6 
132 | Nuyaka, Southwest, Okmulgee. 1941 40 20,311 5,576 2 2 2 
133 | Oklahoma Central, Okmulgee. . 1921 545 y 10,585 8 8 
134 | Okmulgee, Okmulgee......---- 1906 5,020 x 54,020 136 136 
135 | Phillipsville, Okmulgee......-. 1920 580 y 7,300 7 
136 | Pine, Okmulgee.......-..---- 1915 815 x 6,935 26 26 
137 | Pollyanna, Okmulgee.......--- 1921 3,975 y 119,720 3 208 208 
138 | Schulter, Okmulgee.......---- 1907 455 a 5,110 10 10 
439 | Simmons-Black, Okmulgee... . 1920 455 y 37,595 12 12 
140 | Spencer, Okmulgee.......-.--- 1917 790 x 22,265 35 35 
141 | Summers, Okmulgee......---- 1914 290 2% 3,650 15 15 
142 | Tiger Flats, Okmulgee.....-..- 1928 1,045 y 0 1 Abandoned 
143 | Youngstown, Okmulgee......- 1915 2,235 x 28,835 44 
144 | Miscellaneous, Okmulgee... .-- 465 x 8,611 9 9 
145 | Airport, Tulsa..........-.--- 1937 330 141,956 2,082 13 13 
146 | Alsuma, Tulsa.......:..-+-+- 1916 850 x 3,650 5 5 
147 | Bird Creek, Tulsa......-.---- 1906 | 17,910 £ 409,165 1,552 1,552 
148 | Bixby, Tulsa........-.-..+-- 1916 1,860 x 35,405 69 69 
149 | Broken Arrow, Tulsa......--- 1901 3,665 Ea 32,120 57 7 
150 | Bruner Vern, Tulsa........--- 1923 1,055 y 43,800 51 51 
151 | Collinsville, Tulsa.........---: > 1916 120 £ 3,285 10 10 
152 | Dawson, Tulsa........----+- 1906 765 Ea 10,220 1 40 40 
153 | Fisher, Tulsa.........-.----> 1918 685 x 2,920 7 7 
154 | Jenks, Tulsa........+-+--+-++ 1901 6,885 x 84,315 308 308 
155 | Leonard, Tulsa........-+-+++ 1916 1,000 x 21,170 32 32 
156 | Owasso, Tulsa......--.-+--++ 1913 360 x 7,300 24 24 
157 | Perryman, Tulsa........---+- 1924 345 y 1,825 10 10 
158 | Red Fork, Tulsa.......-.+--- 1901 4,390 x 22,630 80 80 
159 | Sand Springs, Tulsa.......--- 1916 625 z 20,805 45 45 
160 | Tulsa, Tulsa... ..-..---+0000+ 1901 910 x 394 1 4 
161 | Turkey Mountain, Tulsa...... 1922 1,115 y 41,975 46 46 
162 | Turley, Tulsa.......-+--+-+: 1914 8,715 by 81,030 354 354 
163 | Wicey, Tulsa.........-.+--++ 1915 2,200 a 58,035 91 91 
164| Bilby, Wagoner......-.---++- 1918 260 a 6,935 7 7 
165 | Corine, Wagoner......-..---> 1919 190 z 2,555 7 i 
166 | Coweta, Wagoner......-+-+.- 1914 720 x 10,220 23 28 
167 | George, Wagoner........-+--> 1918 270 z 12,410 32 32 
168 | Gillette, Wagoner.......-.+-+ 1924 65 x 1,825 8 / 8 
169 | Goble, Wagoner........------ 1916 325 oc 9,490 17 17 
170 | Johnson-Bailey, Wagoner...... 1920 80 y 0 Abandoned 
171 | McCracken, Wagoner... 1920 90 y 1,460 12 12 
172, | Oak Grove, Wagoner....-.--+ 1920 . 145 y 730 2 2 
173 | O.K., Wagoner......-+-+-+-++ 1919 x 0 Abandoned 
174 | Oneta, Wagoner......----- oe 1916 695 £ 28,835 57 57 
175 | Seltzer, Wagoner.......-.+--- 1924 65 y 2,190 il 11 
176 | Stone Bluff, Wagoner.....---- 1915 1,065 & 129,575 157 157 
177 | Striker, Wagoner........--++> 1917 x Abandoned 
178 | Wagoner, Wagoner.....------ 1914 460 £ 730 | | 43 
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i a 


Character : : Deepest Zone Tested 
of Oil Producing Formation to End of 1942 
3 — 
8 
z Aer 
& vg. Ft. 
& Gravity - a 
» | a | AP.L. at a |e 
S | 4 | _60°F., Name Agee = : sl8 |. Name 
E 5 | Weighted 5s ve, re a= sel 2 sk 
z g Average 2 4 & 2 by = sb £ a6 
g|& A | 5 | S$ |3a\32| & Sn 
Sie Spat a la) B a 
122 30 Unidentified sand 
123 40 Wilcox Ord 
124 43 Wilcox Ord s 3,250 10 
125 29 Glenn, Dutcher, Wilcox Pen, Ord 8 1,385] 2,700 
126 37 Various Pen, Mis, Ord | S,L 
127 38 Various Pen, Sil-Dev,| §,L 
Ord, Cam 
128 38 Unidentified sand 
129 36 Various Pen, Mis, Ord | S,L 1,600} 2,450 
130 30 Various Pen, Mis, Ord 
131 42 Wilcox Ord s 
132 38 Misener Mis 3,168/3,176) 8 
133 32 Wilcox Ord > 5 Ny} 
134 30 Various Pen, Mis, Ord 8 1,240/2,750 
135 45 Wilcox Ord S 
136, 35 Booch, Dutcher Pen 8 
137 34 Various Pen, Ord, Cam | §, L 1,365} 2,285 
138 36 Deaner, Glenn, Wilcox Pen, Ord 
139 36 Salt, Booch Pen 
140 33 Various Pen, Mis, Ord, 
: Cam 
141 38 Dutcher Pen § 
142 37 Various Pen, Ord 
143 31 Youngstown en 8 
144 40 Booch, Dutcher, Wilcox Pen, Ord s 
145 38 Bartlesville Pen i] 
146 35 | Burgess _ Pen 8 
147 31 Bartlesville, Wilcox Pen, Ord 8 1,110) 1,345 
148 32 ‘| Various Pen, Ord §,L 
149 37 Various Pen, Mis, Ord, | 8, L 1,350} 1,500 
‘am 
150 37 Various Pen, Ord, Cam 
151 33 Various Pen, Mis 8,L 
152 36 Bartlesville, Tucker en 
153 34 Oswego, Tyner, Arbuckle Pen, Ord, Cam 
154 36 Various Pen, Mis §,L 
: Ord, Cam 
155 35 Various Pen, Mis, Ord,| 8, L 
Cam 
156" 30 | Various Pen, Ord, Cam 
157 31 | Unidentified sand 
158 34 Various Pen, Ord, Cam 599} 2,160 
159 37 Various Pen, Ord, Cam 
160 34 Various Pen, Mis, Ord 
161 35 | Various | ’ Pen, Ord, Cam 
162 32 Bartlesville, Burgess,Siliceous| Pen, Ord, Cam | 8, L 1,260}1,945 
163 37 | Various en, Mis, Ord | 8,L 1,480] 1,950 
164 35 | Dutcher, Burgess en 
165 39 | Unidentified sand ; 
166 38 Various _ Mis, Ord,| 8, L 700} 1,280 
‘am 
167 36 Dutcher Pen 
168 38 Tyner Ord 
169 37 Dutcher Pen 8 
170 33 Unidentified sand 
171 43 yner Ord 
172 33 Pitkin, Burgen Pen, Ord 
173 36 | Dutcher, Fy eer Burgen Pen, Ord 
174 38 | Dutcher, Mississippi, Tyner | Pen, Mis, Ord | 8, L 1,000} 1,200 
175 37 | Dutcher en 5 
176 36 =| Various Pen, Mis, Ord, 1,840) 2,275 
am 
177 Dutcher, Morrow-Pitkin Pen, Mis 
178 85 | Peru, Ordivician Pen, Ord 
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a ee ee 


ten acs aaa 
. . 100 
Breve? Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
ore End of 
1942 
Field, County Year of rari 
Discov uring Number of 
ery 1942 End of 1942 Wells 
[= 
3 : To End of Durin, 29 
= Ye 1942 1942” |ea| gy [Slee] » |e 
i} Su, 2 ailsS| a g =| 
a Se) 2 ieisele (Solis 
g ge| & |slae| S2 (S8| | ga 
3 88) 8 |Sia| £6 |£°| 2 | 25 
179 South, Wagoner.......... 1939 80 9,026 
180 | Webster, Wagoner............ 1917 60 ae 3555 i rH 
181 | Wright, Wagoner............. 80 y "362 1 1 
182 | Miscellaneous, Wagoner....... 170 y 3,650 of 7 
183 ‘pga poe of 
pools marked z or y.... 307,831,063 
184 Total East Central....... 149,158} 312,463,526) 3,575,561 5,946 5,946 
East CENTRAL K 4 

< (CrEEK County) 

1923 210 y 46,355 17 17 
f 1940 227 105,700 43,719 8 1 5 5 
4 1941 50 49,895 34,311 d 6 6 
; 1924 470 y 130,670 33 33 
e 1906 3,495 2 124,465 215 215 

1916 5,255 2 303,680 132 132 
1922 1,700 y 121,910 101 101 
1922 565 y 27,010 15 15 
AOS ERORteNe oci oxi sien scams as 1926 §15 y 36,865 39 39 
194 Bast.ccscce esse eeceen sce 1939 100 y 8,395 8 
MOBO WSDING ys wre crete Mn tore cetere 1912 24,940] 362,427,716 3,068,139] 3,677 9 1,736 1,736 
196:)Deep Fork ..22.5-.0..0--25-- 1920 3,345 y 121,180 1 119 119 
UGTA DEDeWaii esis ssc eels amen ee 1915 1,365 x 381,060 1 74 74 
MOS DONHEHY Waele saiscaitie oes ees os 1924 730 y 87,965 34 34 
ROG PUQBG dare wialasei ss are sacar lane hare 1940 90 82,887 24,915 5 5 
200 | Glenn PO OLE em Tee rade seas 1905 15,970] 222,075,004 1,480,951 20 1,750 1,750 
201 | Hickory Grove...........--- 1942 80 38,933 38,933} 10} 10 9 9 
202 | Independent..............--- 1908 1,320) x 48,180 31 31 
203 | Iron Post.........----+.++++ 1917 925 z 27,740 55 55 
DO4su Kellyville: ec. cB estes. 1934 3,600 y 147,825 196 196 
205 | Mannford (deep and shallow). .| 1922-37 4,650 y 294,920 232 : 232 
1923 80 293,771 10,009 4 4 
1941 640 45,442 41,853 2 1 2 2 
1915 1,580 £ 33,945 43 43 
1929 80 y 4,745 4 4 
1921 340 y 26,280 18 18 
1914 2,235 x 123,005 191 191 
919 | Olive, South... 6.....0% 505-2 1940 20 2,183 737 1 1 1 
913 | Pickett-Prairie...........---- 1916 1,820 x 14,235 56 56 
914 Poor Farm, .. 0.060 ces one 1920 340 y 16,060 13 13 
Opi Red Bank. mc cc metea no <mhe 1918 370 x 22,265 8 8 
216 | Sapulpa.......----+---+seees 1909 1,790 Ed 66,430 106 106 
217 UGH e ea eee ees 1910 2,570 2 96,725 70 70 
WER HUCK ae. ons eee er caddie tae 1913 6,585 x 466,835 167 167 
919 | Stroud, Hast.........-.-++-> 1940 460 699,634) | 192,261 45 45 45 
990) | Tibbens.. 6.0. -s 00s 220+ sees 1924 430 y 20,805 36 57 
221 North tiie neevesins eerste 1940 110 62,078 21,253 4 4 4 
292 | Tuskegee......-----++sse0-+- 1924 310 y 6,205 1 8 8 
223 CT pongo Bek eo atone tema 1925 540 1,109,867 127,663 31 31 
924) Walker.......----2.008 e000 1923 390 y 73,365 lg 26 26 
225 BWV east ere peecloterarescior arcades 1939 80 110,425 16,438 7 7 
226 | Wilcox.......-.--- sabe nists 1919 1,375 £ 174,470 53 53 
227 | Miscellaneous.......-..----> 280 y 21,535 9 9 
228 Aggregate for district of 
pools marked z or di a 195,863,635 
229 Total Bast Central (Creek 
County) 92,027| 782,967,170} 8,176,307 5,714 5,714 
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a emma 


C bir perce Producing Formation De 
% 
i=} 
3 Pa 
be vg. Ft. 
& | Gravity c < 
ae Be oO Ae @| 2 
S |. | 60°F., Name Age® ca a & “2 Name 
G | 5 | Weighted s Seles B res) 2 <a fotetien 
z | @ | Average 3 3] Xe Es Bal s 23 
2 | 2 || 88 |Séls5l & sg 
alice Soe re aa ag re ait a 
179 36 Pennsylvanian 
180 33 Burgen Ord 
181 39 Pitkin Pen L 
182 32 Unidentified sand and lime 
183 
184 
185 36 Simpson Ord 
186 40 Prue, Red Fork, Bartlesville, | Pen, Ord 
Wilcox : 
187 36 Red Fork Sd Pen Ny) 2,756 10 
188 32 Jones, Glenn, Dutcher, Wilcox} Pen, Ord Ny 
189 32 Taneha en 
190 35 Layton, Ft. Scott, Oswego, | Pen, Mis, Ord 8, L 2,700} 3,200 
Red Fork, Bartlesville, 
Dutcher, Miss., Wilcox ; 
191 35 Layton, Ft. Scott, Oswego, | Pen, Mis, Ord 8, L 
Red Fork, Bartlesville, 
Dutcher, Miss., Wilcox 
192 35 Dutcher Pen ey 3,152) 3,155 
193 35 Layton, Ft. Scott, Oswego, | Pen, Mis, Ord 
Red Fork, Bartlesville, 
Dutcher, Miss., Wilcox 
194 37 Layton Pen 
195 39 Various Pen, Ord 8,L | Por z| AF 
196 42 Layton, Peru, Prue, Dutcher | Pen 
197 32 Glenn, Dutcher, Wilcox Pen, Ord Ss 2,700] 3,397 J 
198 37 Dutcher, lst Wilcox Pen, Ord ° 
199 35 Wilcox Ord 
200 | RP 34 Various Pen, Ord 
201 48 Bartlesville Pen § 3,119 ll 
202 35 Taneha, Wilcox Pen, Ord NS] 2,100} 2,550 
203 36 Wheeler, Prue, Cleveland Pen 8 2,420) 2,475 
204 30 Peru Pen 8 ' 
205 34 Various . Pen, Ord §, L 1,550) 2,980 
206 41 Dutcher, Wilcox Pen, Ord 8 
207 35 Ist & 2nd Wilcox Ord 8 3,970 5 
208 33 Red Fork, Glenn, Tucker, | Pen, Ord 8 400) 2,400 
Dutcher, Wilcox 
209 : 34 Dutcher Pen $ 
210 40 Layton, Peru, Wheeler, Pen 8 
Skinner, Bartlesville 
211 36 Various Pen 5 
212 38 Prue Pen 
213 35 Glenn, Taneha, Wilcox Pen, Ord 
214 34 Various Pen 
215 36 Various Pen, Ord 
216 34 Various Pen, Mis, Ord | §,L 1,000) 2,290 
217 36 Taneha, Dutcher, Wilcox Pen, Ord 
218 32 Various Pen, Mis, Ord 2;340/3,088 Wilcox 3,140 
219 41 | 2nd Wilcox Pen, Ord 
220 34 Various . 
221 39 Wilcox Ord 
222 38 Various Pen, Ord 
223 39 Various Pen, Mis, Ord 
224 35 Various Pen, Mis, Ord 8, L 
225 37 Bartlesville Pen NS) 
226 35 Various Pen, Ord 
227 39 Prue, Bartlesville, Wilcox Pen, Ord 
228 
229 
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cape ap ae in ee RE SND 


een Ne ge 
Are y ‘ tion 
Proved | Total Oil Production, Bbl. | Number of Oil and/or Gas Wells Methods, 
Acres End of 
1942 
Field, County lear of During Number of 
iscovery ) 1942 End of 1942 Wells 
3 : To End of Durin ea >a 
g es 1942 i942 |@S| @ SFEE] » |e 
Z 33| 2 |8/80\-2 8 | els 
j es/ 2 [glee 8. (gy 2 | s- 
a ge| 8 |s\8e| Sz \S2| 8) $3 
a S38) 8 isle3) a9 Go) a) a0 
NoRTHEASTERN OKLAHOMA 
230 | Craig, Nowata, Rogers, and 
Washington Counties....... 104,670) 359,763,692) 5,920,300 14,907 14,907 
ie See OKLAHOMA ‘ 
5 arnes, Garfield...........55- 1918 185 x 11,680 
232 | Brown, Garfeldar nn car ae 1930 85 439,326 15,217 ‘4 ‘A 
235 MEBIGs GOT mo. hs. ascii 1940 240 56,180 18,656 2 2 
E 234 | Garber, Garfidd...........:.- 1916 | 4,520| 55,757, B07 611,013} 979| 6 539 539 
= 235| North, Garfiedld........... 1927 90 7,665 5 5 
236 | Hillsdale, Garfield............ 1938 160 96,408 9,700 1 1 
237 | Waukomis, Garfield...... ; 1938 35,044 1 Abandoned 
238 | Miscellaneous, Garfield........ 1926 40 64,719 3,559 2 2 
3 239 | Caldwell, Grant............-- 1929 80 269,325 2,842 2 2 
240 | Deer Creek, Grant............ 1922 210 1,331,577 33,580 1 10 10 
5 B41.) Lamont; Grant, ...-.-:.0. ++ 1937 60 781,695 57,037 3 1 1 
a 242i) Webby Grant. co.cc ener e 1926 120 223,223 10,671 4 4 
a 243 | Blackwell, Kay............-- 1918 1,750 5,297,850 145,731 40 40 
2 DAs Braman, Ky): cc02+ e+ =e 1924 335 4,720,008 67,525 23 23 
3 245 IN OPER VA GY arcane one 1924 795| 18,448,022 208,780 45 45 
F 246 \ Southeast, Kay.......... 1938 440 403,142 126,108 4 4 
z DAT) Dilworth, Kay. 2: ff un. 420 1917 2,355 5,552,309 282,875 77 77 
: 248 | Hubbard, Kay...........-.-- 1924 645] 8,521,368] 137,240 36 36 
- 249 | Mervine, Kay.-......-...---- 1913 960 £ 12,045 2 2 
2 250 | Newkirk, Kay.............-- 1919 250 x 25,185 6 6 
251 | Ponca City, Kay........----- 1917 1,445 6,498,379 86,140 40 40 
252 Thomas, Kay)....2.. cm... Prior to 
1914 275| © 7,266,801 76,103 13 13 
Pha) Tonkawa, Kay... c0.8 225 ons 1921 3,695| 121,962,023 593,688) 929 170 170 
254 OUtR AC GM ao snot aed esc 1921 x Abandoned 
255 | Vernon, Kay...:-..<..+.-s-0: 1925 660 3,462,623 125,925 4 ‘DI 21 
256 | Miscellaneous, Kay. . ee 290 z 8,944 5 5: 
257 | Crescent, Logan.. re ence 1933 1,820 14,204,265 733,637 68| 14 45 45 
258 | Crescent South, Logan. 3 Eee 1942 40 8,586 8,586 1 1 1 1 
259 | Guthrie, Logan..........-55: 1941 620 1,929,325 1,150,879 32 4 32 y y 
260 | Guthrie Townsite,*Logan...... 1942 400 43,365 43,365 Lae 1 it 
961 | Hull, Logan.......-.-------- 1934 80 237,478 7,665 2 2 
262 Langston TOGGNs sie = yi 1934 340 1,679,420 225,633 2 16 16 
263 South, Logan -.| 1935 90 49,925 2,493 1 1 
264 | Lovell, Logan PG Ae 28 ke 1928 220 2,701,797 45,260 2 8 8 
265 South, Logan 1934 440 _ 422,908 138,584 1 a 7 
266 West, Logan CC ae a eer 1936 95,176 2 Abandoned 
267 | Marshall, "Logan. . RAs Bite nd 1927 740 11,826,310 49,275 21 21 
268 Meridian, LAQGivAcs meen Lae 1938 240| . 169,472 14,210 if 3 3 
269 | Navina, Logan........------> 1941 20 475 341 1 1 1 
270 | Navina, West, Logan.......-.- 1942 320 147,417 147,417 6 6 6 y y 
271 | Seward, Logan ES tte 1936 40 83,138 8,730 1 1 
272 | Billings: Deep, Noble........- 1935 1,150) 13,333,127) 2,061,520) 79 73 y y 
273 Shallow, Noble.........-- 1917 590 6,209, 529 13,783 il rf 
274 | Liberty, Noble.........-..-:- 1942 120 118,244 118,244 3 3 3 3 
275 Liberty, Kast, Noble.....-...- 1942 120 49,061 49,061 1 1 ut 1 
276 | Lucien, Noble. Jaret MI gee ants 1932 4,170} 29,901,007) . 1,477,554| 130 2 120 120 
277 North, Noble.........--- 1936 530 1,127,830 191,760 y 11 11 
278 | Lucien, poe Noble. . 1942 240 121,841 121,841 5 5 ' 5 y y 
279 Marathon, NV ables. eis whe 1935 138,341 Abandoned during 1941 
280 | Morrison “A”, Noble Co...... 1942 40 0 0 ie ad 1 1 
281 | Otoe City, NV oble 1930 240 219,637 74,304 2 6 6 
282 | Perry, Noble.......-.---+-++> 1923 60 83,840 4,938 1 1 
283 | Polo, Noble........---.-+++++ 1934 510 4,310,387 240, '341| 37 28 28 
284 | Sams, Noble......-..--.---+) 1925 295 y 19,345 8 8 
285 _ Ageregate for district of 
pools marked z or y. . 5,617,374 
286 Total Northern Oklahoma 33,160] 336,017,091] 9,626,675 1,470 y y 
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. . Deepest Zone Tested 
wots Producing Formation ead of 1942 
s 
8 
S Depth, 
£ i Avg. Ft. 
& | Gravity < 
alla PAe leat | 8 
4 a ras ; Name Age® > s EeRilbies Name 
5 | Weight eils|% 3z|2 si 
te 3g Average 2 3 Ae 2 Ey “ie £ aé 
2|& A | 5 | SS |Bah|32| 5 St 
Sia So |e Le” [a asl e ra] 
230 36 
231 39 Tonkawa, Layton Pen 
232 39 | Wilcox Ord 8 
» 233 40 Mississippian Mis L 
234 41 Various Per, Pen, Ord 8,L | Por | 1,100/4,200) y uy 7] 
235 44 | Various ‘ Pen, 
236 39 1st and 2nd Wilcox d I y y y v 
237 53 | Marshall Zone $ y | 7,260) 7,280} 20 y y 
238 - Wilcox Ord 8 Por y vy) 6 Aly y 
239 0 
240 38 Various Pen, Mis, Ord | S,L 2,900} 4,175] 
241 40 | Wilcox Ord 8 y | 5,400] 5,410] 10 y y 
242 42 Various Pen, Mis, Ord 
243 40 Various Pen, Ord 8, L 1,600) 3,440 
244 40 Various Pen, Ord 8, L 
245 41 | Various Pen, Ord §,L 
246 40 | Arbuckle, Wilcox Cam-Ord, Ord iS] y v vloy y y 
247 40 Blackwell, Wilcox Pen, Ord y| A 
248 37 Various Pen, Ord Por y y| ylAFly y 
249 39 | Various ee Pens 
250 40 Burbank, Mississippian Pen, Mis 
251 38 Various Pen, Mis, Ord | 8,L 1,500/3,900 A 
252 41 Various Per, Pen, Ord | §,L | Por y| x 
253 42 | Various Pen, Mis, Ord | §,L | Por| 2,660/4,075| y| x 
254 Endicott, Tonkawa, Wilcox | Pen, Ord 
255 40 | Various Pen, Mis, Ord | §, y| 2 
256 39 Various 
257 41 Layton, Wilcox, 2nd Wilcox | Pen, Ord § 23 AF 
258 43 Layton Pen NY 5,237 26 
259 46 | Bartlesville, 2nd Wilcox | Pen, Ord oie 
260 43 Dolomite, Wilcox Ord 8 - 5,604 8} * 
261 40 | Layton, Tonkawa, Wilcox Pen, Ord 8S | Por 4,800 ; 
262 39 | Wilcox — Ord S | Por} 5,100) 5,145 A | Wilcox 5,190 
263 40 Upper Simpson Ord 
264 40 Tonkawa, Wilcox Pen, Ord 8 y y y 
265 49 | Layton Pen 
266 40 | 2nd Wilcox j Ord 8 | Por y vl oy 
267 41 | Tonkawa, Wilcox, L Simpson | Pen, Ord s y y vy) oy 
268 48 Wilcox Ord 8 y 5,200|5,220| 20 
269 87 1st Wilcox Ord 6,220} 6,250 
270 42 Layton Pen 8 5,010 33 
271 38 Simpson dolomite Ord D 
272 41 Wilcox Ord 8 Por | 4,250 y A 
273 41 | Various : Pen 8,L | Por 50} A 
274 43 Tonkawa, Wilcox Pen-Ord 8 2,374 10 
4,508 20 
275 45 Wilcox 8 4,508 20 
276 42 Various Pen, Ord 8,L | Por y\ 5,200) y| y 
277 41 | Wilcox S| Por y vy) uly 
278 40 | 2nd Wilcox Ord 8 5,389 10 
279 42 | Wilcox : 8 | Por y} y| 34) A 
280 MissLs Mis L 4,050 10 
281 39 Layton, Wilcox Pen, Ord 8 Por | 3,284|3,314| 30 
282 41 Tonkawa, Reagan Pen, Ord 
283 41 Various Pen, Ord 8 y | 4,82314,900) y| y 
am 42 Tonkawa Pen N] 1,90211,912) 10 
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ne ee a ee ee ee eee 


Ar Oil-produc- 
oS A A : tion 
Proved, |Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
Acres End of 
1942 
Field, County heed of During Number of 
‘iscovery 1942 End of 1942 Wells 
ix] 
4 : To End of Durini £g 
zi a 1942 19 |es| gy ISIEEl » |e 
3 2 2 \siaai a I = 
a a5| 2 |ssc) 8. (s./ 2/8 
El Be| # |2/88) Ss (es) 8 | 3 
a 83| 8 (ee@| &° |Ao = | <4 
Oxianoma City AREA 
287 | Moore, Cleveland.........-++- 1935 940 8,656,183 291,270) 40 22 22 
288 | Noble, Cleveland..... 4 1938 195 74,489 12,591 
289 | Norman, Cleveland. .. | 1939 60 12,267 3800) 1 1 
290 | Britton, Oklahoma... 1935 1,245 2,526,208 102,696 21 21 
291 South, Oklahoma... 1938 195 170,235 21,677 2 2 2 
292 | Edmond, Oklahoma. . 1930 1,560 19,078,833 1,052,916 78 78 
293 Edmond, Northeast, Oklahoma 1941 195 112,242 91,479] 11) 10 11 11 
4 294 | Jones, Oklahoma Hate abies te ee 1939 250 133,752 51,163 1 4 4 
. 295 | Newalla, South, Oklahoma..... 1939 80 24,137 210 1 1 
i 296 | Nicoma Park, Oklahoma...... 1929 80 353,385 7,137 2 2 2 
297 | Oklahoma City, Oklahoma..... 1928 15,500| 582,452,189) 26,309,914)1,560 18 870 870 
298 | Miscellaneous, Oklahoma...... 160 16,743 9,113 2 2 
- 299 Total Oklahoma City Area 20,460} 613,610,663] 27,953,966 1,015 1,015 
A: Osace County 
5, B00) Almoda. os .ccn cee ee te een 1918 1,205 x 8,395 69 69 
y BOL) Atlantie... icc ccece nse eres es 1924 1,330 y . 305,140 88 88 
OD FAVA Galerie stdiare vivid 0° = cree 1904 12,520 Ef 780,735 749 749 
; 303 MV ORS pe iS asa s Seda 1905 3,555 2 51,830 157 157 
804;) Backius. «0. ce edsacer neces: 1919 850 Fs 9,125 32 32 
305 | Bandwheel...........--.---+ 1921 630 y 36,865 39 39 
BOO ALKOP sacs = scalars wis se os 1932 240 y 34,310 ll 11 
307 | Barnsdall......£.....«-..+--- 1916 3,620 a 72,635 208 208 
308 | Barnsdall, South......... ease 1921 1,125 y 27,010 85 85 
309 | Barnsdall, West.........----- 1922 1,665 y 182,500 111 lll 
810 | Bartlesville.........-.------- 1904 16,335 x 18,615 81 81 
311) Big Horse..........---++-+-- 1927 335 y 4,380 23 23 
Slo Birch Creek... s.cec- cs cee+ ns 1920 830 y 9,125 47 47 
SiaieBostOMe seca: te ow tle se resis 1904 770 x 112,420 37 37 
314 | Boston, West.......-.------- 1941 200 67,361 59,578 4 4 
Sa IN OPEN: Sonlellersiseisletetersiecs,sue "+ 1921 240 y 17,885 9 9 
316 | Bowring.......-------+++++ 1921 160 y 3,285 12 12 
317 | Branstetter......-...---++--+ 1928 420 y 22,995 25 25 
BEG BRUGHE Neat create. = creme vis: 1922 100 y 8,760 9 9 
319)| Bulldog. 0.20.05 2- sce eee ns 1920 465 y 32,485 31 31 
320 Burbank (Osage and Kay)..-.. 1920 24,665| 208,520,615 3,357,523) 2,204 1,695 1,695 
Bava Bota bossa ane? {| Or; 1928, } 4.485) 83,502,065] 2,727,150) 287 223 223 
322 | Candy Creek.......-.--+---- 1920 1,420 y 67,525 55 55 
323 | Canyon Creek........------- 1923 160 y 59,130 6 6 
324 | Country Club.........-.-+-- 1923 515 y 26,280 30 30 
BON alton'. «jc seme hess ewe 1926 205 y 8,285 
826 | Dewey.....-----+-+s eee eeee 1904 4,920 z 20,440 108 108 
RB ATAIDOMMES A cts sccle cractis eve otelselse 1917 3,740 a 78,110 189 189 
328 | Edgewood...........-.+++++5 1921 285 y 6,205 6 6 
329 | Elgin, South..........---++++ 1917 1,985 x 18,615 107 107 
330 | Enfisco.........--++02ss0208 1921 290 1,051,554 7,607 5 5 
BaiMainlax ss eeeine see eae oases 1925 220 y 23,725 16 16 
332 | Falls Dome......-.----+---++ 1920 380 y 16,790 a, 19 19 


333 | Flat Rock 1906 7,485 2 259,150 579 579 
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a a 


. , ‘ Zone Tested 
pre ia Producing Formation ee of 1942 
3 
3S Depth, 
é : Avg. Ft 
5. | Gravity Z 
O | APL. at a| 2 
& | wo ° ne sie Name 
S| a] 60°F. Name Age a : o|8 | 2 Bs nd 
EI — | Weighted 8 5 eae ee: ge ers g S& 
z | @ | Average 2 ou ee a3 = al as 
| 8 a || 88 |3e (38! & ac 
aie So |e | ah (ati) a A 
287 41 Dolomite, U. Simpson, 2nd | Ord 
Wilcox 
288 39 2nd Wilcox Ord NS) 7,670) 7,672 2 
289 38 Upper Simpson _ Crd y y y y)oy 
290 45 Simpson, 2nd Wilcox Ord 8, D,L} Por AF 
291 35 2nd Wilcox Ord 8 6,738] 6,766) 28 
292 39 Simpson, Wilcox Ord Por AF | Arbuckle 7,000 
293 37 Red Fork Pen $ 5,920 5 F 
294 35 Cleveland Pen 8 y 4,796| 4,808) 12 2nd Wilcox | 5,998 
295 35 Hunton Sil-Dev L 6,004) 6,095) 91 2nd Wilcox | 6,610 
296 36 Trosper Pen Ss Por 6,157| 6,168) 11) ML : 
297 37 ‘| Various Pen, Ord 5, L | Por 6,700) y 
298 
299 
300 33 Bartlesville, Burgess, Pen, Mis 
Mississippian 
301 39 Burgess, Siliceous Mis, Ord, Cam | §, L | atte tet 7 
. + 1,400} 1,465 
302 | RP 33 Bartlesville, Burgess Pen NS) 1/450] 1,600 
303 32 Bartlesville, Burgess Pen N] 
304 34 Bartlesville, Mississippian Pen, Mis §,L 
305 34 Various Pen, Mis 8, L 
306 36 Various Pen, Mis, Ord, 
307 33 P Bartlesville, Mi on § 1,110 
eru, Bartlesville, Mississip- : ; uv) oy 
pian, Arbuckle Pen, Mis, Cam | 8, L 111550) 1,725] 75 
308 33 Bartlesville, Burgess Pen s 
309 34 Bartlesville Pen 5 
310 33 Various Pen 650) 1,265 
311 35 Bartlesville, Mississippian Pen, Mis 5,L 
312 34 Bartlesville, Burgess, Missis- | Pen, Mis 8, L 
sippian 
313 37 Various fo Mis, Ord,| 8, 1,500}2,620 
‘am 
314 38 Simpson Ord 8 3,064 15 
315 36 | Wilcox, Arbuckle Ord, Cam 
316 34 Layton, Peru, Oswego, Pen, Mis A 
ississippian 
317 40 Bartlesville, Burgess, Pen, Mis fi 
Mississippian 
318 37 Various Pen, Mis §,L 
319 34 | Various en, Mis §,L . 
320 | RP 38 | Layton, Burbank, Wilcox Pen, Ord Ss 2,700| 2,850) 60} ML| Granite 4,240 
321| PM 38 Burbank, Skinner en 8 2,850 
322 33 Bartlesville, Burgess Pen 8 
323 39 Bartlesville, Burgess Pen 8 
324 33 Various Pen, Ord 
325 38 | Bartlesville, Burgess Pen 8 
326 33 Various Pen L,8 650} 1,265 
? Bae ’ 1,570) 1,124) 67 
327 36 Stray, Bartlesville, Mississip- | Pen, Mis 8, L 1,680} 1,780} 100 
pian 1,880} 1,925) 45 
328 35 Bartlesville, Burgess, Pen, Mis §,L 
Mississippian 
329 33 Ramsey, Pennsylvanian, Pen 
Oswego 
330 36 Stray, Oswego, Mississippian | Pen, Mis 8,L 
331 38 Oswego, Burbank, Wilcox Pen, Ord S 20-25 y| ML 
332 36 Oswego, Bartlesville, Burgess | Pen w Leey 
F 1,110] 1,205} 95 ilcox , 
333|RP| 34 _ | Bartlesville, Burgess Pen § { gal igee| 80 


re | ee 


RAYMOND D. SLOAN 433 


TABLE 1.—(Continued) 


ee Eee eS ee ee eee 


Avee ae 
i: F on 
pete Total Oil Production, Bbl. | Number of Oil and/or Gas Wells Methods, 
res End of 
1942 
Field, County Year of ; 
. D During Number of 
iscovery 1942 End of 1942 Wells 
LI 
3 ; To End of Durini sg 
A ey 1942 1942 eS| ge [SIEE| 2 |x 
8 2 held ag = = 
- 2e| 2 \s/soi 8. [8.|2\2 
o =I ~~ ct cy = a 
3 ga| 8 |gifa| BS Es] 2 | £5 
me o oO s [ Ay AY fe | < 
BOA Mosher a ceo. sce vance ates +> 1919 320 4,380 
335 | Foraker (Redrilied).........- 1920-42 4 4°380 : : 
336 | Forty-five........2-..0--205 1916 | 1,795 x 30,660 1 107 107 
Das Peanktorts deers -cne= 2s o> 1920 y Abandoned 
BOSH Cillilands lose. a2 220s oecies 1919 770 x 15,330 13 13 
339 | Happy Hollow........------- 1919 540 x 52,195 
= 340 Eady SCC, Ny eae 1934 40 51,751 6,935 ~ a 
_ 341) Hickory Creek.........------ 1914 2,220 x 37,960 156 156 
842 Routhmenne eee haste 6 1939 340 | 182,341 
~ 348 | Hominy........------005++ 1916 415 z 22/995 1 
C 344 | Hominy, East........----+-- 1918 630 2 18,615 20 20 
JE 
__ 345 | Hominy, South. . : 1940 30 11,240 1,820 3 3 
. 346] Hominy Falls.......... .| 1919 1,385] ° x 28,105 52 52 
Rensinhicen me er ae gate, oysrstaaic 1921 140 y 7,300 17 17 
te aan vies ose evs cesses 1922 180 232,287 33,183 7 7 
Miandonace sec sisal te cite vie w= 1919 145 r 2,920 9 9 
ec oeD) ORIG Pret arttestoats areveR nes 1926 80 y 6,570 5 5 
Nfradalenot een vets cassis es 1920 520 y 22,995 37 37 
East...... CE eR ee 1923 400 y 13,870 32 } 32 
IM SRIOH ech ee sen ck es oe oe 1927 460 897,524 24,634 31 31 
RGGI fives is oo ort eiaie once lsl 1920 910 y 69,715 59 59 
Miyersoo 2 Secrabie seis lewieinie 1919 260 x Abandoned during 1942 
Naval Reserve.......----+-++ 1933 3,290] 17,869,849 947,905| 254 233 233 
Nelagoney (Redrilled).......- 1919-42 x 6,935 3| 1 | Abandoned 3 3 
New England.........------ 1920 585 y 32,120 27 27 
Ochelata, North..........--- 1910 1,560 x 47,815 86 86 
OMG-Osagos tone creer eae 1932 195 y 1,825 24 24 
Mesa sete Penis acer + 2 1904 1,210 x 3,650 10 10 
Osage City... 5.26220 08s 1904 3,805 2 284,700 216 216 
lane tplee ase SRARR SSeS: aie 020 805 y 59,130 61 61 
Osage-Hominy........-+--+-> 1917 | 1,625 x 243,455 138 138 
Pag pees tac ste 1918 745 : e 19,345 30 30 
Pawhuska : 1919 505 t 32,120 18 18 
Wed hecaep a Qaeoeouear 1919 180 © 4,015 6 6 
Pearsonia....:..----s+++25-> 1919 180 a 109,500 21 21 
alMparintCxeckes fone tees.9 2+ 0s 1922 160 y 7,665 2 2 
Pershing... .++--2-sse2e28e>: 1918 5,595 x 103,660 255 255 
Petbittnecies sent oles et 1923 285 y 25,550 15 15 
Pioneeh.. haccie Secor 1920 300 y 16,060 21 21 
Pond Creek.....-...-.---+-+ 1913 1,295 x 16,060 56 56 
PPGO! ot atieccuerantete cs ass 1926 475 y 7,300 11 11 
Quapaw......-.- reer eee 1914 3,645 z 62,050 195 195 
Ramona.<...-.c08 ss ees 1911 1,755 r 72,635 81 81 
Gkiatook..6.2-seccee ese nee 1911 715 x 14,965 : 27 27 
SS TIBEU NG eit Seen ees eceieasie 1919 295 x 1,825 10 10 
Tidal-Osage......--++++0+8+: 1918 1,975 z 72,270 104 104 
Turkey Creek. . 1917 fr Abandoned 
Weat avec: eo 1925 y Abandoned during 1941 
Whitetail.....-.--.-.2--+ss0 1919 205 x 2,555 1 1 
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Chere Producing Formation Despetl See a 
s 
§ 
s Depth, 
& a Avg. Ft. 
& Gravity z, 
= A.P.I. at a|% 
S| 2] 60°F., Name Agee * : efile Name bs 
g Weighted 8 Sas rie Sts g ‘sk 
Z Average 8 3) io ih Bde elle ag 
= a 3 3 & 8 |e <3 2 3 ac 
a1 3 5 /f£)ea% ja*la ta a 
a 35 Bartlesville, Mississippian Pen, Mis 
336 34 Oswego, Skinner, Bartlesville | Pen __ 
337 Pennsylvanian, Oswego, Pen, Mis 8,L 
Mississippian < 
338 36 | Various Pom Mis, Ord, | 8, L 
‘am 
339 36 Oswego, Bartlesville, Burgess | Pen 
340 39 Layton : Pen s 
341 35 Oswego, Bartlesville, Pen, Mis §,L 
Mississippian 
342 36 | Wayside ‘ 
343 34 Various ere Mis, Ord,| S, L 2,625/2,685| 50) A | Arbuckle 3,206 
‘am 
344 34 Bartlesville, Mississippian, Pen, Mis, Ord,| § 2,160) 2,210 A | Arbuckle 2,857 
Hominy, Arbuckle Cam 
345 40 | Oswego Pen 
346 36 Various Pen, Mis §,L 
347 40 Burbank Pen 8 
348 35 Prue, Skinner Pen 
349 35 Peru, Oswego, Bartlesville Pen 
350 36 Oswego, Bartlesville, Burgess | Pen 
351 35 Prue, Oswego, Bartlesville Pen 
352 | * 35 Bartlesville Pen § 
353 38 Layton, Oswego, Bartlesville, | Pen 
Burgess 
354 38 Bartlesville, Wilcox Pen, Ord 
355 34 Layton, Burgess Pen 
4 39 Burbank Pen 8 uly 
358 34 Bartlesville, Burgess, Arbuckle} Pen, Ord, Cam 
359 34 Prue, Bartlesville Pen 8 
360 37 Cleveland, Bartlesville | | Pen Ss 
361 34 Prue, Bartlesville, Mississip- | Pen, Mis §,L 
pian 
362 37 Burbank, Burgess, Arbuckle | Pen, Ord, Cam | §, L ee 
363 37 | Cleveland, Bartlesville Pen 8 { eee atte a Mississippian | 2,431. 
364 37 Layton, Oswego, Bartlesville, | Pen 8,L y vyloy 
Burgess 
365 33 Various Pen, Ord, Cam | S, L 
366 35 Bartlesville, Burgess, Burgen, | Ord 
Arbuckle 
367 36 Bartlesville, Burgess, Burgen, | Pen, Ord, Cam | 8, L 
Arbuckle 
368 36 | Layton, Oswego, Burgess, | Pen, Mis 8, L 
ississippian, : 
369 35 Bartlesville, Mississippian Pen, Mis 8, L 
370 35 | Cleveland, Bartlesville Pen 8 1 Yoss| gees gal 
371 36 Various Pen, Ord, Cam | 8, L vy y| 45] A | 2nd Wilcox 
372 34 Various Pen, Ord 8,L 
373 33 Various Pen, Mis §,L 
374 36 Prue, Bartlesville Pen S 
375 34 Oswego, Skinner, Bartlesville | Pen Ny] 1,720] 1,780} 60 
376 33 Big Lime, Bartlesville, Burgess} Pen §,L 
377 34 | Bartlesville, Burgess, Pen, Mis 8, L 
Mississippian 
378 36 Bartlesville, Hominy, Pen, Ord 8,L 
Arbuckle 2 
oO 36 | Burgess, Bartlesville Pen 8 
381 33 | Pennsylvanian sand Pen 8 
382 32 Stray, Bartlesville, Pen, Mis 8, L 


Mississippian 


all et 
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womwoc oa am Ore tS 


AS Oil-produc- 
ea, : _ tion 
Proved,| Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
Acres End of 
1942 
Field, County ark of During Neaaberiot 
iscovery 1942 End of 1942 Wells 
~ 
2 F To End of During | 23 = 
g ss 1942 1942 |9S) By |Sltes| » jw 
22| & |2l28| 8 (8 Z 
z 23| 2 is/se| 8. [S.|2/38 
) e nl’ 
a Bz| 2 |g/25| Be [88] § | 38 
4A S315 ele@| go iol es | an 
BSS) WaALANOTSO 155 - core c.c.c,0 02 1r sienelste 1912 4,670 x 247,105 398 
384 PR OUER cree ste. star aie ale e's 1919 360 x 27,375 20 2 
385 WOUbHe eho reeamess vase 1923 205 y 13,140 11 11 
386 ‘UC ne SB eect 1940 160 92,764 43,972 4 4 
STAY OOIGTOC bi g.sivisre: vucte saree s/o yar. 1917 2,525 x 47,815 157 157 
388 | Wynona............-.+++++- 1917 3,475 2 68,255 155 155 
389 | Miscellaneous............--- 2,380 y 191,485 99 99 
; 390 Aggregate for district of 
a pools marked z or y. . 329,720,947 
391 Total Osage County...... 154,070) 592,018,837} 11,840,777 7,992 7,992 
SEMINOLE AREA 
a 392 | Adams, Hughes............-- 1935 320 1,576,105 254,468 10 10 10 
, 393 | Alabama, Hughes...........- 1923 640 y 29,930 20 20 
= 394 | Buchner, Hughes...........-. 1924 140 y 9,855 1 1 
395 Calvin, ET UGGS vices rast ot 1938 80 102,035 6,916 5 3 3 
BOSH PIS, UBRES Sc. ue coe oln\ernls's 1934 1,750 18,047,142 911,679 142 142 
? 397 | Fuhrman, Hughes............ 1925 395 1,803,454 6,469 8 8 
~ 398 | Gilcrease, Hughes.........-.. 1924 245 421,475 1,313 1 1 
399 | Holdenville, North, Hughes... 1926 80 139,498 2,287 1 1 
a 400 | Holdenville, West, Hughes..... 1916-30 1,340 5,477,461 188,705 3 \ 108 108 
4 401 | Jefferson, BoC et 1925 407,219 0 Abandoned 
402 | Lamar, Hughes. . : 1923 104,160 0 Abandoned 
— 403 | Papoose, Hughes. bayaie - 1923 2,815| 22,034,938 184,650} 279 56 5 
4 404 | Spaulding, Hughes ‘ 1929 80 81,748 4,957 2 
- | Wetumka, Hughes 1923 , 255}: y 16,060 4 
_ PSSEAt eto cteteyeciussktions «ie so). 1938 80 170,508 73,995 5 
a Sonn tsiec hives tora es 1926 100 y 3,650 4 
7 Yeager, Hughes...........--- 1925 345 1,926,470 33,580 6 
3 North, Hughes..........- 1936 100 152,781 21,208 6 
Miscellaneous, Hughes........ 220 167,309 16,158 10 1 
Bearden, Northwest, Okfuskee . 1941 100 64,978 58,436 8 
Castle, Okfuskee ee eee 1941 200 128,995 60,960 2 2 
North, Okfuskee.........- 1941 200 44,997 27,349 3 3 
South, Okfuskee........-- 1941 120 28,538 12,577 3 3 
Cromwell, Bast, Okfuskee..... 1940 1,520 2,604,965 1,160,206 73a 60 60 
Cromwell, North, Okfuskee....| 19388 100 768,691 206,494 15 15 
Dill, Okfuskee. o.oo. - nvr = = 1931 1,650 4,808,140 473,974 95 1 84 84 
Olympic, Okfuskee..........-- 1934 3,860 11,882,739 496,118] 348 324 324 
Rusk, Okfuskee...........+-- 1941 150 685,245 547,129 9 1 9 9 
Asher, Pottawatomie:.....-.-- 1929 430 3,661,822 36,387 70 5 5 
West, Pottawatomie. . ‘ 1930 780 7,566,348 88,932 33 33 
Avoca, Pottawatomie........-- 1938 240 1,332,433 202,544) 18 17 17 
Brooksville, Pottawatomie..... 1942 440 195,518 195,518 8| 8 8 8 
Centerpoint, Pottawatomie..... 1942 200 46,448 46,448 4, 4 4 4 
pe Northwest, Potta- 
WNHOMIC «coca serine + ea sien 1942 200 3,912 3,912). 1 1 1 1 
Gusher: West, Pottawatomie.| 1924-29 1,405 3,233,773 759,218 76 76 
Gray, Pottawatomie........--- 1932 575 4,686,997 331,420] 35 26 26 
Grisso, Pottawatomie........-. 1934 210 370,628 18,096 3 3 
Hotulke, West, Pottawatomie...| 1941-42 1,000 1,062,139 829,485 24 24 
King, Pottawatomie Piaaantas 1939 100 132,749 11,208 3 3 
West, Pottawatomie....... 1939 100 230,586 1,552 1 ; 1 
Macomb, Pottawatomie........ 1942 300 27,311 27,311 Bites 2 2 2 
Maud, Pottawatomie ae, Sees 1928 1,980| 12,265,837 191,733} 158) 2 59 59 
South, Pottawatomie.....- 1941 140 418,994 181, ‘941 9 9 9 
Prague, Pottawatomie......--- 1940 220 811,308 252,376} 18) 1 17 17 
Romulus, Pottawatomie......- 1940 450 1,237,842 324,510 2 20 20 
aa ee Townsite, Pottawa- 
el a oe SO aor on 1942 80 18,516 18,516 rule al 1 1 
pact Heart, Pottawatomie. . 1939 140 306,213 34,969 8 8 
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ee ee ee a 


, F Deepest Zone Tested 
Mares Producing Formation ta End of 1942 
3 
8 
3 Depth, 
& : Avg. Ft. 
apie é 
+ PI. a 
S| | 60°F. Name Agee = : 3 5 - Name 3 
& | 5 | Weighted 8 ra) lie: es| 2 Se 
= g Average 2 3 & 2 By “aye 2 Ag 
2| 6 A | 5 | S$ |Sa|35| = ae 
sie Oo }]a |e a |2~!] a a 
383 35 Various Pen, Ord §,L 3,550) 4,260 
384 35 Various Pen, §,L 
385 35 Various Pen 
386 38 | Arbuckle ; Ord, Cam 
387 34 | Skinner, Bartlesville Peni. s 
388 35 Various Pen, Mis §,L 1,600) 2,281 
389 35 
390 
391 
392 40 Misener Mis S | Por 15} A | Wilcox 4,317 
393 39 Various Pen 
394 35 Booch, Cromwell Pen 8 y vy)oy 
395 36 Viola Ord L y u)oy 
396 37 Various Pen, Ord y ul oy 
397 37 Gilcrease, Cromwell Pen NS) y yl oy 
398 39 Gilcrease Pen 8 y yloy 
399 40 Cromwell Pen 8 3,418) 3,437) 19 
400 37 Various Pen, Ord 5 
401 
402 39 
403 36 Calvin, Gilcrease, Cromwell | Pen $ Por 10) A | Wilcox 
404 35 Booch Pen 8 
405 38 | Various 7 Pen, Sil-Dev 8, L 
406 53 Hunton, 2nd Wilcox Sil-Dev, Ord 8 
407 39 Gilcrease, Cromwell Pen 8 , 
408 39 Various a, Sil-Dev, | S, L . 
409 37 Cromwell, Hunton,2nd Wilcox tea Sil-Dev, | §, t 
410 35 Booch, Cromwell Pen 8 . 
411 36 Booch Pen NS) 2,954; 20 7 
412 43 Booch, Hunton Pen, Sil-Dev 3,950} 3,960 b 
413 41 Cromwell Pen 3,310] 3,323) 13 
414 43 Hunton Sil-Dev 3,930) 3,942) 12 ; 
415 36 Cromwell, Hunton, Wilcox jt Sil-Dev, ; 
416 36 Booch, Cromwell Pen NI . 
417 36 Senora, Cromwell, Hunton Pen, Sil-Dev §,L’ | Por 3 
418 34 Senora, Cromwell Pen Ny Por 3,433] 3,475| oy 
419 38 Cromwell Pen 3,691) 3,710 
420 35 000 ; Pen 
421 39 Wanette, Viola Ord §,L y vy)oy 
422 43 .| Wanette 3,450 
423 39 Viola, 2nd Wilcox Ord 8, L 
424 33 Hunton Sil-Dev L 28 
425 40 Dolomite Ord 5 20 
426 37 Earlsboro Pen 8 20 
427 38 | Hunton ‘ Sil-Dev L v)ooy 
428 40 | Wanette, Hunton, Simpson | Sil-Dev, Ord 25) A | Wilcox 3,500 — 
429 36 Hunton, Simpson Sil-Dev, L Wilcox 4,860 
430 38 Viola, Wilcox, Hunton Ord, Sil-Dev §,L 
431 41 | Hunton, Viola Sil-Dev, Ord L 4,374) 4,416) 42 
432 41 Hunton Sil-Dev L 4,281) 4,306] 25 
433 34 | Hunton ‘ Sil-Dev L 4,700 6) 
434 38 | Misener, Hunton, Simpson ae Sil-Dev,| S,L | Por | 4,130]/4,140) 10] A | Wilcox 4,330 
435 40 Simpson Ord D 4,320] 4,325] 5 
436 34 Senora Pen 
437 38 Hunton Sil-Dev 
Hunton Sil-Dev 


ie 
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TABLE 1.—(Continued) 
a ce RE al al cn 
NS Oil-produc- 
: ; , tio 
Proved,| Total Oil Production, Bbl. | Number of Oil and/or Gas Wells Methods, 
Acres End of 
1942 
Field, County Year of During Numbexot 
Discovery 1942 End of 1942 Wells 
bs) ; To End of During | 29 >a 
e oy 1942 1942 [SS | By LSIEEL w |e 
I} oe ee =| g S = 
Zz 2s| 2 |sis8l-s fs.| 2/8 
g Be| & |Slae| se [eal & | Se 
at S| 8 fle!) f° |6°) = | a4 
439 | Shawnee, Pottawatomie........ 1934 1,090 8,132,702 299,506 48 48 
440 East, Pottawatomie....... 1937 65,567 0 Abandoned during 1941 
441 North, Pottawatomie...... 1937 120 392,114 110,951 3 3 
442 | Shawnee, Northeast, Pottawa- 
tomie.... 2.0... ne eee ee 1942 90 9,842 9,842 1 1 1 1 
443 | St. Louis, Pottawatomie....... 1927 19,905) 159,460,841 5,027,563) 1,223 9 803 803 
444 East, Pottawatomie....... 1941 110 179,421 i 8 1 8 8 
445 North, Pottawatomie 1941 760 844,726 514,220 32) 13 32 32 
446 | Tecumseh, Pottawatomie...... 1937 40 157,534 18,427 1 1 1 
447 East, Pottawatomie....... 1941 280 399,165 *189,857 13 4 9 9 
448 | Tecumseh Lake, Pottawatomie. . 1941 150 941,555 459,021 12 ll 11 
449 | Miscellaneous, Pottawatomie. . . 110 y 6,192 5 5 
450 | Allen (deep), Seminole........ 1927 4,030} 52,690,070] 1,366,560) 475 294 294 
451 | Bethel, Seminole............. 1925 620 1,874,102 55,224 35 35 
452 North, Seminole......... 1936 455| 4,075,467 366,688) 32 26 26 
453 Northeast, Seminole...... 1941 20 6,666 ,110 2 2 0) 
454 West, Seminole.......... 1941 150 199,593 156,605 5 5 5 
455 | Bowlegs, Seminole............ 1926 4,270} 121,018,608] 1,894,185) 364 208 208 
456 | Carr City, Seminole.......... 1927 1,885) 31,452,080 668,796) 122 1 78 78 
457 | Cromwell, Seminole.........- 1923 5,465| 58,081,069 952,551; 502 1 236 236 
458 South, Seminole.......... 1937 100 524,906 60,605 8 6 6 
459 | Dill, South, Seminole......... 1941 100 139,335 73,561 4 4 4 
460 | Dora, Seminole........-...-+ 1935 1,260 5,004,506 338,221 104 104 
461 | Earlsboro, Seminole.......-.- 1926-42 5,235| 126,592,658) 1,117,825) 499 2 171 171 
462 East, Seminole.........-- 1929 2,105} 39,237,248 36,051} 189 2 78 78 
463 North, Seminole........- 1936 665 6,212,287] 1,092,053 36 36 Z 36 
464 South, Seminole.......... 1930 430 9,149,299 306,488) 39 3 26 26 
465 | Fish, West, Seminole.......:. 1941 20 14,742 489 1 1 i 
466 | Grayson, Seminole........--- 1935 530 2,061,886] 202,983 ; 33 33 
467 | Grayson, North, Seminole... .. 1942 80 3,552 3,552 ees fi 1 
468 | Hazel, Seminole........--.-+- 1938 330 479,846 56,153} 21 17 17 
469 | Jackson, Seminole......-...-- 1925 735 764,412 25,792 10 10 
470 | Keokuk, Seminole........-.-- 1933 2,585| ~ 12,600,244; 1,012,599) 107 96 96 
471 | Konawa, Seminole.......-.--- 1929 1,695} 15,530,882 317,867| 124 91 91 
° 7 e 
472 East, Seminole......-..-- 1936 225 212,829 8,874 6 6 
re South, Seminole.......... 1938 560 1,240,943 261,777 4 48 48 
474 West, Seminole.....-..-- 1938 220 642,584 82,796 16 15 15 
475 | Little River, Seminole........ 1927 4,625| 113,595,056) 1,875,516) 602 if 217 217 
476 East, Seminole.........+. 1928 910) 16,900,063 181,993 62 62 
477 North, Seminole.......-. 1941 220 296,518 156,449 5 6 5 
478 Southeast, Seminole...... 1940 40 22,784 11,604 2 2 2 
479 West, Seminole........-- 1938 270 937,786 119,311 13 13 
480 | Mission, Seminole......-.+->, 1928 1,570} 25,859,161 356,886) 122 61 61 
481 | Rosanna, Seminole........--- 1924 © 505 y 89,425 20 20 
482 | Sancho, Seminole......-.----- 1929 120 347,819 14,195 6 6 
483 | Sasakwa, Seminole.....-...-- 1927 1,145 11,172,514 327,039) 111 5 60 60 
484 | Sasakwa Townsite, Seminole. . . 1933 175 2,428,705 93,306 8 8 
485 | Searight, Seminole......-.---- 1926 2,110) 34,595,314 336,915| 144 55 55 
486 Fast, Seminole.........-- 1939 80] . 179,600 11,037 4 4 
487 North, Seminole. . 1934 381 3,688,367 189,734 19 13 13 
488 | Seminole City, Seminole. ..... 1926 4,635| 130,830,328| 1,990,647) 403; 2 194 194 
489 | Seminole: Hast, Seminole...... 1926 1,905 8,810,768 283,966} 132 86 86 
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f ‘ D t Zone Tested 
oie - Producing Formation end of 1942 
s 
8 
S Depth, 
5 , Avg. Ft. 
& Gravity = 
é API. at a|% 
S| 2] 60F., Name Agee > : Sila |. Name = 
g 5 | Weighted s 3 3 ae s 2 z sk 
2|8 Average F @|%e |suieul s ay 
2| 6 A|s| 88 |3h/32| & on 
aie cede a} I is 
439 32- Earlsboro Pen 8 2,862] 2,883) 21 
440 34 Earlsboro Pen 8 Por ul oy 
441 31 Wilcox Ord 8 4,839) 4,844) 5 
442 36 Simpson Ord 4,853| 4,886) 33 
443 33 Wilcox Ord . 8 4,835 18 
444 38 | Various rom Sil-Dev, | S,L | Por yy ou) oy 
445| | 37 | Wilcox Ord 4,111/4,119| 8 
446 38 Hunton Sil-Dev L 3,863] 3,879) 16 
447 37 Simpson Ord D 5,125] 5,238) 113 
448 35 | Viola, Wilcox Ord { Tasslaees| 
449 38 1st Wilcox Ord 5,234) 5,244) 10 
450 36 | Earlsboro Pen 7 8 
451 36 Various wel Sil-Dev, | §, L 2,500) 4,250 
452 36 Booch, Gilcrease, Cromwell | Pen § ML 
453 40 Cromwell Pen NS] Por 20) A | Cromwell 
454 Cromwell Pen 
455 39 | Cromwell Pen 2 3,450)3,451 
456 40 ‘| Various ‘a Sil-Dev, | S,L | Por 30| A 
457 40 Misener, Hunton, Wilcox oi Sil-Dev,} S,L | Por | 4,180) 4,205 A | Wilcox 4,210 
458 37 Various Pen, Ord N] Por 3,400 AF | Wilcox 14,226 — 
459 37 ice secon: Jaane Pen, Ord $ 4,176] 4,189] 13 
ilcox 
460 40 Hunton Sil-Dev 4,128) 4,150} 22 j 
461 35 Boggy, Calvin Pen : NS] 2,947/2,959 ’ 
462 38 | Earlsboro, Hunton, Wilcox & | Pen, Sil-Dev,| 8, L y vy) ov 
Simp. Dolo. Ord: { 
463 39 | Calvin, Hunton, Wilcox ~, Sil-Dev, | 8, y} 4,250] y ‘ 
464 41 | Hunton, Wileox Sil-Dev, Ord | §,L A | Wilcox 4,680 * 
465 39 Calvin, Hunton, Wilcox Fees Sil-Dev,} S,L | Por} 4,200} 4,225] 25} A | Wilcox 4,225 — 
r 
466 36 Booch Pen 3,168] 3,192) 24 “= 
467 40 Simpson Ord y | 4,030}4,050) 20) y |y 7 
468 33 Hunton Sil-Dev L 4,160 10 ‘ 
469 36 Thurman, Boggy Pen 8 2,991/3,008) 12) y 
470 38 | Booc Pens pam 8 a a ] : 
471 40 Misener, Hunton, Wilcox Ms, Sil-Dev, | 8, L y u| y | Wileox 4,483 
472 36 | Earlsboro, Cromwell, Simpson | Pen, Ord § yb oy ] 
473 39 | Earlsboro Pen 8 y vyloy 
474 37 | Hunton, Viola, Wilcox Sil-Dev, Ord 8, L 
475 36 Boggy, Calvin Pen 8 2,697|2,714| 17 
476 38 =| Various Pen, Ord 8S | Por u}4,100) y| y 
477 36 Various Pen, Ord 8 y y vy) oul y 
478 41 Hunton, Dolomite, Wilcox Sil-Dev, Ord 4,282| 4,289] 7 
479 38 | Senora Pen 
480 39 | Wilcox Ord NS] 4,378) 4,380) 2 
481 39 Hunton, Wilcox Sil-Dev, Ord 8, L y| 4,300) y 
482 38 Booch Pen 5 3,034) 3,054] 20 ; 
483 37 ‘| Gilcrease, Cromwell Pen 8 
484 36 | Various Pen, Ord 8, L 2,793) 4,187 j 
486 37 Wilcox . Ord 8 Por 4,047| 4,050] 3] y 
486 38 | Hunton, Wilcox Sil-Dev, Ord §,L | Por} 4,120/4,325} y| 
487 39 Cromwell Pen 5 3,775] 3,791) 16) y 
488 32 | Wilcox Ord: ee 8 y| 4,596) y) yl y 
489 39 ‘| Various Pen, Mis, Sil-| §,L | Por vy ly 
lev, 
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Oil-produc- 
Area , tion 
Proved,| Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
Acres End of 
1942 
Field, t Year of F 
TS Discovery etn End of 1942 eae of 
~) E 
; To End of During | 2S >a 
4 Sa 1942 1942 |SSl ye [Shee] » |e 
3 S-| 2 jeig8i 8 |8 | ols 
es 2e| 2 isles 8. \Ss\-2\2 
2 3 a/35| 2, |o a] EB | Se 
Re Be| & |g\8e| 85 [25] 2 | 5 
= es) 8 je63| &o [a>] = | <0 
490 North, Seminole......--- 1940 100 82,419 33,114 i 7 
491 West, Seminole S Pare 1935 385| 18,791,012 579,088} 40 33 33 
_ 492 | Swan, Seminole........-.--+- 1938 10 15,703 1,939 1 1 
493 | Sylvian, Seminole.....525 0+ 1941-42 80 37,882 33,371 4 3 4 4 
494 | Sylvian, Northeast, Seminole. . 1942 40 15,215 15,215 pA 2 2 
495 | Transco, Seminole......---.-- 1926 104,143 0 Abandoned 
t 496 | Traugh: Deep, Seminole. ....- 1937 140 934,685 75,555 16 14 14 
= 497 Shallow, Seminole.......- 1937 300 917,053 74,044] 27 24 24 
. 498 | Tyrola, Seminole.......-.-+-- 1937 100 87,093 12,081 5 3 3 
499 | Wetley, Seminole..........--- 1927 675 544,100 31,108 15 15 
500 | Wewoka, Seminole.........--- 1923 2,015) 34,352,666 335,070] 239 5 82 82 
4 501 East, Seminole........--- 1927 365 1,542,802 41,975 30 8 8 
A 502 North, Seminole.......-- 1940 100 225,993 92,668 5 1 5 5 
—— 603 Northeast, Seminole... ... 1941 200 614,449 39,055 5 2 5 5 
S 504 | Wewoka Townsite, Seminole... 1924 345 6,112,312 123,370} 40 27 27 
3 505 | Wofford, Seminole.......--..- 1935 60 668,142 15,637 8 3 
506 | Miscellaneous, Seminole....-. . 200 185,045 61,969 21 21 
4 507 Aggregate for district o' 
iy pools marked z or y.... 4,064,013 
- 508 Total Seminole Area. ..... 106,106 1,180,591,756| 33,658,490 4,820 
SourHEASTERN OKLAHOMA 
4 509 | Ardmore, Carter........----- 1942 80 12,657 12,657 2 2 
510 | Brock, Carter.......-.---+++> 1922 765 3,622,757 96,925 127 127 
BLT Caddo; Carter... 6.20. 9ek 1939 20 42,530 8,762 1 1 
512 | Caddo, (Deep), Carter......-- 1942 20 55,414 55,414 4 1 
513 | Centrahoma, Coal........-+-- 1937 80 107,905 19,807 3 3 3 
514 | Clarita, Coal........-----.-- 1937 40 76,939 10,892 4 3 3 
515 | Miscellaneous, Coal.......--- 1940 10 1,413 93 1 1 
516 | Pauls Valley, Garvin........-- 1942 600 803,368 803,368} 15) 15 14 y y 
517 | Miscellaneous, Garvin.......-- 1936 15,364 0 1 1 
518 | Citra, Hughes.......----++++- 1937 6,130 0. 1 Abandoned 
519 | Miscellaneous, Love........--- 1937 40 4,197 0 1 1 
520 | Byars, McClain.........--+-- 1939 280 403-07) 131,447 2 6 6 
521 | Aylesworth, Marshall.......-. 1942 40 5,24 5,245 i 1 
522 | Cumberland, Marshall........ 1940 1,880 5,532,552|  2,743,265| 60) 17 60 y y 
523 | Enos, Marshall........--.--: 1933 265 168,200 13,505 23 23 
524 | Isom Springs, Marshall....... 1931 380 199,242 28,105 7 61 61 
525 | Kingston, Marshall....... 55) “ge2 115 _ 17,502 1,095 9 9 
526 | Madill, Marshall........- palliad O2b 275 1,125,500 14,235 73 73 
527 | Miscellaneous, Marshall 1932 y 0 1 1 
528 | Ada, East, Pontotoc........--- 1928 325 281,285 21,170 13 13 
529 | Allen (shallow), Pontotoc. ..... 1913 2,530 8,834,468 119,720 185 185 
430 | Bebee, Pontotoc.......-+--+-- 1923 2,925 13,105,286] 1,113,980 217 217 
531 East, Pontotoc........+-- 1930 215 429,422 37,308 20 20 
532 | Conservation, Pontotoc.....-.- 1927 285 530,368 21,900 13 13 
533 | Fitts, Pontotoc.......---+--++- 1933 5,955) 96,113,659 3,020,164| 989 680 680 
534 North, Pontotoc........-- 1934 150 562,796 27,098 15 15 
535 South, Pontotoc........-- 1937 205 489,432 65,518 22 22 
536 West, Pontotoc.....-.-+-- 1937 175 468,787 58,060 1 12 12 
537 | Francis, Pontotoc.........---- 1918 60 0 il 1 
538 West, Pontotoc,......---> 1917 135 rz, 5,110 7 7 
539 | Jesse, Pontotoc.......-.++-++- 1935 1,235 5,617,355 661,604 1 57 57 
540 | Oakman, Pontotoc........---- 1935 80 28,652 - 2,797 5 5 
541 | Roper, Pontotoc........-----+ 1942 160 19,516 19,516 333 3 3 
542 | Steedman, Pontotoc........--- 1920 50 23,310 0 1 1 
543 - North, Pontotoc. . . ae) wees 305 1,733,027 77,745 as 14 14 
544 | Miscellaneous, Pontotoc......- 60 8,648 0 2 2 
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woe ee 


\ : ; Zone Tested 
Character Producing Formation Dees of 1942 7 
a] 
8 
g 
& | Gravity or 
5'| S| APL at =a 
eye ee) 60°F., Name Agee AL car # .% 
& | 5 | Weighted i ae a& \es| 2 Sz 
hal fo os bey 8 ./e=| 3 wa 
7 | @ | Average 3 2 Sy ie wl Ss 23 7 
° 5 a zo = Ble m| 3 2 
alg Bie am |2<| # ang 
| head i 
490 38 Cromwell, Hunton, Wilcox he Sil-Dev, | 8, L 3,514 
491 31 Senora Pen i 
492 42 Calvin, Wilcox Pen, Ord 8 Por 4,085) 4,115 4,150 } 
493 36 Thurman 8 2,671) 2,691 
494 34 1st Wilcox, Cromwell Ord, Pen 
495 37 Cromwell Pen 5 ’ 
496 36 Calvin, Senora Pen - 
497 36 Simpson, Wilcox Ord 8 y : 
498 33 Earlsboro Pen 8 2,347) 2,360 : 
499 37 Hunton Sil-Dev L 317 y : 
500 35 Hunton Sil-Dev __ L 2,420)2,585 i 
501 37 Cromwell, Hunton, Wilcox pre Sil-Dev, | $8, L | Por A 
502 38 Hunton, Wilcox Sil-Dev, Ord §,L 4,214 y : 
503 41 | Wilcox Ord : 
504 36 Misener, Hunton Miss, Sil-Dev 3,940} 3,995 ‘ 
505 38 Various eal Sil-Dev, | S,L ; 
506 40 | Boggy, Wilcox Pen, Ord s ; 
507 38 Senora, Calvin, Hunton Pen, Sil-Dev §,L 4 
508 ! 
509 Y 
510 39 | Springer Pen s 3,302 j 
511 32 Ordivician, Arbuckle Ord, Cam S | Por 2,100 3,000 
512 35 Woodford is $ 4,170] 4,324 , 
513 41 | Bromide Ord S 5,412 FI 
514 38 McAlester sand, Viola Pen, Ord §,L 5,970} 6,235 
515 39 | Atoka 8 790| 836 4 
516 Cromwell Pen 1,835} 1,900 ° 
B17 42 | Bromide Ord. 8 3,950 7 
A 1 Bromide, McLish Ord s 5,755] 5,994 
521 37 Layton, Viola Pen, Ord L 3,485) 3,623 
522 Tulip Creek Ord 8 3,110 5 F 
523 37 Bromide, McLish Ord 
524 26 Preston, Arbuckle Ord, Cam : 
525 26 -|Straysand 8 537| 540 ) 
526 26 Cretaceous, Trinity , 
40 | Bilbo, Arbuckle Ord, Cam 402 
529 27 Boggy, Senora Pen 8 1,790} 1,795 
530 30 len ‘ 
531 36 Boggy, Hunton, Viola ees Sil-Dev, 
532 35 Senora, Hunton, Viola, Pen, Sil-Dev,| 8, L 
Simpson Ord 
533 30 Boggy, Hunton Pen, Sil-Dev 3,062 
534 39 Various Foy Sil-Dev, | S$, L 
535 32 | McAlester, Gilcrease Pen § 1,767 y * 
536 35 | Gilerease, Hunton, Viola pont Sil-Dev, | 8, L ‘ 
537 39 Cromwell Pen 8 3,021) 3,110 
538 26 Allen, Senora Pen 1, i 
539 27 Allen, Senora Pen 
540 40 Hunton, McLish Sil-Dev, Ord L,5 
541 29 c Pen 5 1,160}1,169 
542 38 — | Viola L 2,531 
543 31 Boggy Pen 
544 31 | Boggy Pen 
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Oil-produc- 
Area tion 
Proved,| Total Oil Production, Bbl. | Number of Oil and/or Gas Wells | Methods, 
Acres End of 
1942 
Field, County Year of During , Number of 
Discovery ) 1942 End of 1942 Wells 
3 | ToEndof | Duri 23 
& o End o uring | 2S >a 
A ee 1942 1942 |SS| ye [SEE] wo |e 
tad Pu ~ ais foa\||c f=] a] wo ll "a 
3 a°| @ lelee| 8. (Sel 21s 
sg ac| a |gias| Se (ea| & | Se 
: é8| & (Ble#| £2 Jee] e | 
545 Aggregate for district of 
pools marked z or y.... 236,272 
= 46 Total Southeastern Okla- 
4 ROWS hs See ee eas a 19,740] 140,737,210) 9,196,505 1,655 y 
or Cael arr ena OKLAHOMA os a 
ayre, Beckham.......---.+-- 04,519 0 Abandoned 
548 Apache, Cadd6® sae 5: Sarnia 1,292 1,923,808} 1,748,933 27| 18 26 y y 
me 049 Binger,, Cadden. shee cnn st 80 86,749 5,827 1 1 1 
550 | Cement, Caddo 4,505|  26,158,531| 3,248,910) 487 9 358 358 
551 | Miscellaneous, Caddo. ae 6,565 0 Abandoned 
,. 552 | Ed Cox, Carter........ * 770 808,759 81,395 it 42 42 
«553 Poxs Carter vos ee ancelene ‘ 1,100} 14,893,894 299,300 94 94 
- 554 | Graham, Carter..........-... 2,990| 26,750,857 332,880 255 255 
rm 555 | Healdton, COATES eccaness 7,550} 193,375,411 2,825,844) 2,362 1,881 1,881 
556 ewitt Carter... ac. ssn 4,530| 95,887,710] 3,827,199 1,101 7 907 907 
557 | Sholem Alechem, Carter....... 1923 4,760] 38,718,699 842,235) 401 306 306 
«558 BRA UMBCANteN a citeie ass amt 1927 2,660 16,748,978 563,363) 247 208 208 
559 | Tussy, Carters. <oin.e: ae oS 1933 1,485 5,439,199 1,063,500 6 103 108 
oa 560 Wheeler, Carter. .:..++-.-++>% 1916 755 x 10,220 72 72 
a 561 Wildcat PEN, CONtehaec clayacererste 1914 1,235 z 381,790 85 85 
562 Miscellaneous, Carter........- 40 1,798 726 4 4 
563 | Hanbury, Comanche........-- 1920 280 y 1,095 5 5 
564 | Lawton, Comanche........--- 1915 960 y 2,555 95 95 
‘ 565 | Walters, Cotton.........-..-+ 1917 3,790| 25,717,489 282,510 223 223 
_ 566 | Robberson, GOPVIN. eels ls 1921 2,410] 15,489,527 310,492] 328 166 166 
o 567 | Knox, Gradyennnacae isis oar 1924 1,990] 15,551,021 549,814| 269 176 176 
- 568 | Miscellaneous, Grady.......-- 1923 y 0 Abandoned 
4 569 | Altus, Jackson.....-.....---- 1934 1,740 1,774,474 230,056 1 13 113 
70 | Tipton, Jackson........---+-+ 1935 880 1,840,636 165,498 1 57 57 
é Oscar, Jefferson.........+-+-- 1924 685} 10,632,558 431,795 2 191 191 
Seay, Jefferson.....--+---++-s ~ 1924 325 544,145 14,600 40 40 
Spring, Jefferson........--+-- 1924 265 y 183,960 2 38 38 
obart, Kiowa. ........-+++- 1939 500 1,350,063 385,966 4 24 24 
Stockton, Love........+--+++- i 40 57,125 8,037 ’ if 1 
Comanche, Stephens . 925 1,055,495 157,680 146 146 
Cruce, Stephens.....-. be 100 y 6,570 3 3 
Doyle, Stephens........- Ae 315 y 190,530 2 34 34 
West, Stephens........++> 100 126,541 33,101 3 3 
Duncan: North, Stephens. ...- 1920 1,260 4,356,088 129,210 81 81 
West, Stephens......--.-- 1919 910 6,000,272 102,930 p ri 71 
Empire, Stephens.........-.-- 1920 2,630 . y 782,925 6 267 267 
Loco, Stephens........-+-+++- 1915 575 1,573,401 52,925 61 61 
West, Stephens.........-- 1941 100 20,301 20,301 16) 10 10 10 
Milroy: Deep, Stephens....... 1937-39 235 536,462 110,595 1 1 
Shallow, Stephens...:.... 1916 800 3,458,351 103,660 142 142 
Palacine, Stephens........---- 1929 120 181,795 16,425 3 3 
Rainola, Stephens.....-.----- 1921 150 y 30,660] © 18 18 
Velma, Stephens.........-++- 1917 2,910 6,557,511 435,080 19 652 652 
Velma, North, Stephens......- 1942 | 800 4,645 4,645 1 1 
Woolsey, Stephens.........--- 1922 170 y 20,075 6 19 19 
Woolsey, South, Stephens... .. 1942 60 40,539 40,539 7 7 
Miscellaneous, Stephens... ... - 140 54,257 12,141 5 5 
Frederick, Tillman.........-- 1937 80 31,534 4,652 7} 2 
West, Tillman.....-..--- 1937-39 300 2,740,190 595,662 30 30 
Red River Bed, Tillman...... 1920 500 y 99,280 82 82 
Aggregate for district of 
pools marked z or y.... 40,233,273 
Total Southwestern Okla- 
: 60,797| 570,477,626 20,248,085 7,109 
788,241/5,067,012,857 137,792,355 52,443 
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TTT 


‘ ne Tested 
or Producing Formation mae ep 
3 
| 
So 
S Depth, 
kb 3 Avg. Ft. 
& Gravity = 
: A.P.I. at “ol 
3|2| 60F., Name Agee _ ca Name % 
g 5 Weighted 8 h 3 a= se g sk 
z | @ | Average 2 | &e2 |8gleul as 
o ia eS = as = = > 4 5 
ala & | 2 | &S |a* 2) 2 an 
545 Hunton Sil-Dev L 
546 
547 
548 34 Deese Pen 8 Por yy oy 
549 39 Simpson Ord 3,395) 3,430 
550 38 Deese Pen 
551 34 Various Per, Pen 8 1,900} 1,600 
552 Miscel, Caddo 
553 22 Pontotoc, Deese Pen 1,250} 2,910} 30 
554 31 Fox sand, Simpson, Oil Creek | Pen, Ord s 2,200) 2,500 A ; f 
555 31 ‘| Deese Pen S 28-30 A_| Dornicks Hills| 5,180 
556 31 Various Pen, Ord s,L 920} 3,500 AF | Arbuckle z 
557 34 Hewitt, Viola Pen, Ord S |15-20 920} 2,700 AF | Arbuckle z 
558 29 Hoxbar, Deese Pen 8 30 1,890) 4,000 A 
559 27 Deese, Arbuckle Pen, Ord 8 30 
560 23 Deese Pen N] Por y| A 
561 20 Pontotoc Pen 8 y A 
562 24 Pontotoc, Deese Pen 1,552) 2,890 
563 20 
564 38 Various Pen Gw,S 1,640) 2,100 
565 30 
566 34 Cisco, Hoxbar 2,100} 2,400 
567 23 Pontotoc, Simpson Pen, Ord 8,L 7] 1,200} 1,900 A 
568 35 Pontotoc Pen S$ |15-20} 1,700) 2,200] 15) AF 8,963 
569 Pontotoc Pen 
570 41 Granite wash Pen Gw | Por 30| D 
571 40 Canyon, Arbuckle Ord L y viosoy 
572 33 Glenn Pen 8 1,180) 1,610) 25 
573 35 Cisco, Hoxbar 1,100 
574 35 Hoxbar 2,095) 2,101) 6 
575 35 Pontotoc, Conglomerate Pen L 1,091) 1,107) 16 
576 36 Unidentified s 6,893] 6,927) 34 
577 34 Stray, Wilson, Pace § 1,400] 1,800 
578 30 | Upper Penn. Pen 8 800] 1,900 
579 30 Permian, Hoxbar, Deese 1,100} 1,250 
580 42 Deese Pen § 5,578) 5,614) 36 
581 36 Thomas 1,700} 2,300 
582 33 Brown, Blaydes 1,700) 2,300 
583 39 Various 1,600) 2,300 
584 23 Pontotoc, Deese Pen 8 850} 1,550 
585 34 Sandy Lime 1,113} 1,185 
586 42 Hunton, Oil Creek Sil-Dev 7,554) 7,625] 71 
587 26 Pontotoc en 
588 36 Pennsylvanian, Arbuckle Pen, Ord 
589 36 | Smith, Brown en 
590 26 Permian, Glenn, Bromide Per, Pen, Ord 8 
591 43 Bromide Ord Sy) 7,000 100 
592 32 Permian, Glenn Per, Pen 
593 Arbuckle Cam-Ord L 1,783 22 
594 36 Deese Pen 8 
595 39 Canyon, Strawn Ord 3,081 
596 37 : 4,215) 4,218] 3 
597 39 Cisco 1,540] 1,700) 19 
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Seven developed areas saw the discovery 
of production in new horizons. These were 
the Bromide sand in the Caddo pool, 
Carter County; the Simpson dolomite in 
the Earlsboro pool, Seminole County; the 
Hunton lime in West Hotulke, Pottawato- 
mie County; the Wilcox sand in Keokuk, 
Seminole County; the Hunton lime in the 
North Okemah pool, Okfuskee County; the 
Cromwell sand in Sylvian, Seminole 
County; and the Bartlesville sand in the 
South Wilzetta pool, Lincoln County. No 
new secondary-recovery projects were 
inaugurated during 1942. However, exten- 
sions were made to existing water-flood and 
gas-repressuring areas. Virtually all of this 
activity was confined to Rogers, Wagoner, 
and Nowata Counties in the northeastern 
shallow areas and to the Burbank and 
South Burbank pools in Osage County. 


DEMAND 


A strong crude market obtained through- 
out the year. During the latter part of 1942 
many refiners were indeed hard-pressed for 
crude, and with crude stocks at a danger- 
ously low level, some plants were struggling 
to maintain normal operations. 


Most ImportANT DEVELOPMENT IN 
PooLts DISCOVERED PRIOR 
TO 1942 


Crescent.—Completions in the Crescent 
pool totaled 15. Of these, 14 were oil wells 


with an average initial of 252 bbl., and one’ 


was a dry hole. At the end of the year, 45 


wells producing from the Wilcox and 


Layton formations averaged 2800 bbl. 
daily. The daily average for the entire year 
was 2010 barrels. 

East Cromwell—In the East Cromwell 
pool in 1942 nine oil wells were completed 
with a combined initial production of 1711 
bbl.; two gas wells with a total of 52,164,000 
cu. ft. initial, and one dry hole. One recom- 
pleted oil well produced 210 bbl. initial and 
one reconditioned well was abandoned. 
Production averaged 3179 bbl. daily, with 
60 wells producing at the close of the year, 
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averaging 2100 bbl. daily. Production is 
from the Cromwell, Hunton, and Wilcox 
zones. 

Oklahoma City Outstanding in the 
state’s petroleum history is the prolific 
Oklahoma City pool, a 1928 discovery. 
During 1942 this pool produced 26,310,000 
bbl., or 19.1 per cent of the state total. The 
pool’s cumulative recovery to Jan. 1, 1943, 
of 582,452,000 bbl. represents 11.5 per cent of 
the entire state’s production. At the close 
of the year, production in the Oklahoma 
City pool was averaging 60,000 bbl. daily 
from 870 wells. While production in this 
pool has come from several producing 
zones, 84 per cent of the current production 
and 74 per cent of the pool’s total recovery 
is from the Wilcox sand. Eighteen oil wells 
were completed in 1942 with an average 
initial production of 312 bbl. Seven dry 
holes were drilled and 14 wells recondi- 
tioned, with an average of 224 bbl. initial. 
Production averaged 72,080 bbl. daily dur- 
ing the year against an average of 87,620 
bbl. during 1941. 

Apache.—Development in the Apache 
pool saw 18 oil wells completed for an 
average initial of 5925 bbl., 3 dry holes, and 
rr reconditioned oil wells having a com- 
bined initial production of 67,784 bbl. This 
pool produced 1,749,000 bbl. during 1942, 
making a total recovery to Jan. 1, 1943, of 
1,923,800 bbl. At the end of the year, the 
pool was averaging 6300 bbl. daily from 
26 wells. Production is from Bromide sands 
at approximately 3400 feet. 

Cumberland.—The Cumberland pool 
shared in the state’s 1942 development to 
the extent of 16 oil wells completed, with 
an average initial production of 1678 bbl., 
one gas well, 5,160,000 Cu. ft., two dry 
holes, and three reconditioned oil wells, 
with a combined initial of 2580 bbl. 
Production averaged 7516 bbl. daily 
against an average of 6473 bbl. for the 
preceding year. Production to Jan. 1, 1943, 
amounted to 5,532,600 bbl. At the end of 
the year, the pool was producing an average 
of 8000 bbl. daily from 60 wells. — 
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Oil and Gas Development in Northern and Central Pennsylvania — 
during 1942 


By ArtuHur C, Smmons,* MemBer A.I.M.E. 


7 
Tue area that produces Pennsylvania total production of Pennsylvania grade in — 
grade, which includes New York, Penn- _ the entire area. : 
sylvania, West Virginia and a part of Ohio, 
increased its production in 1942 about PRODUCTION 
1,580,000 bbl. over that attained in 1941. { 
Such an increase is substantial for this Bradford Field ' 
area, and measured in terms of increased The Bradford field, which produces al- 


output of lubricants, for which the crude most wholly by water-flooding methods, 
is particularly suitable, it represents a jncreased its production nearly 4000 bbl. 
needed arid worth-while addition to the per day over 1041 despite a very slight 
lubricant resources of the United States. reduction in total number of wells com- 
The year 1942 was a difficult operating pleted. Well completions in the Bradford — 
period for most of the petroleum-producing field (in both New York and Pennsylvania) 
areas in the United States, but the Appa- include both producing oil wells and water-_ 
lachian region, owing principally to its jntake wells. About half of the well com- _ 
location, type of operations, and crude  pletions are producing oil wells and the 
value, suffered less from war influences  yemaining half are water-intake or injec- 
than other areas. The state of Pennsylvania tion wells. About 10 per cent of the total 
produced 17,823,870 bbl. of crude oil, well completions of the Bradford field were. 
which is approximately 63 per cent of the jin Cattaraugus County, New York. No 
Manuscript received at the office of the Insti- Segregation of well completions is avail- 


tute April 6, 1943 abl th j isti } 

* Geologist and Petroleum Engineer, Brad- b sey! at precise statistics aa be: 
ford, Pa. given for New York and Pennsylvania. 

TABLE 1.—Production of Pennsylvania Grade Oil in 1942 | 
BARRELS 
Bradford Field 
Southern 
Month | Allegeey: | Penney) PoOhio West Total 
Pennayle arate Area raritel Virginia 
sylvania York 

WOUSATY Kec sie siesesescree ste 38,490 3,660 10,818 10,064 4,161 | 6,677 — 
Meru bry pay bo ca pov: cakes 38,523 3,648 10,667 9,198 4,321 Teena { 
MAE CRS ica sca surah siemens 38,881 3,001 10,827 10,214 4,322 77,035m 
Ty AeA APRA Ey A 41,340 3,811 11,255 11,5904 4,634 83,067 _ 
WE Gr 3) 5. eerie aust alt ceats 38,085 3,054 10,833 10,302 4,157 158 77,512 
TUNG ayeer.t Aenea oe aD 41,423 3,820 11,549 10,768 3,134 82,700 
Wales chtheun tect ares Rie 39,015 3,843 11,374 10,284 4,645 79,032 
ATICUSt 21 Ulta cea ee 39,017 3i712 10,802 9,824 4,354 77,548 
Hepbermiber's. hice deals a 39,254 3,769 11,336 10,308 4,567 79,507 
October..... te Ph 38,464 3,758 10,867 10,234 4,677 78,355. 
November... a a 36,395 3,539 10,464 9,008 4,467 72,833 
DECEDIDED sees s stdvicisiss 36,424 3,007 10,752 8,643 4,000 8,968 72,387 
Daily average........... 38,850 3,717 10,969 10,038 4,432 77,786 
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TABLE 2.—Oil Production in the State of Pennsylvania 
Wells Oil Pro- pil Bepdac: Oil Pro- 
Com- d duction ye Cen- duction 
pleted, | Change | Bradford Change tra and Change State of Change 
Bradford Field, Southern Pennsyl- 
Field« Bbl.? Pennsyl- vania, Bbl 
vania, Bbl. ee 
4, Lee 15,076,909 4,108,100 19,185,109 
2,148 —1,964] 13,417,102] —1,659,807| 4,008,923 | — 99,177| 17,426,025] — 1,758,984 
2,114 — 34] 12,809,104] — 517,908] 4,438,035 | +429,112| 17,337,139/— 88,886 
3,004 + 800] 12,748,279] — 150,825] 4,004,763 | +166,728] 17,353,042|+  15,903° 
3,207 + 203] 12,729,900) — 18,379] 4,104,100 | —500,663| 16,834,000)— 519,042 
3,113 — | 94] 14,160,000] +1,430,100] 3,663,870 | —440,230| 17,823,870/+ 989,870 
41,300 11,255. -, 52,555 
36,759) — 4,541 10,983 | — 272 47,742| — 4,813 
35,340] — 1,419 £2,050) or, r70 47,499| — 243 
34,831) — ‘500 12,581 | + 422 47,412] — 87° 
34,876) + 45 El;244 | —) 2,837 46,120| — 1,292 
38,795} + 3,919 10,038 | — 1,206 48,833| + 2,713 


4 Includes oil and water-intake wells and New York state part of Bradford field. 


+’ Pennsylvania production only, 


¢ Variance between total production and daily average occasioned by 365-day year in 1939 and 366-day year 


in 1940. 


Development technique within the water- 
flood area was similar to that of previous 
years although the practices in connection 
with water-flooding are gradually im- 
proved from year to year. 

The Bradford field had produced ap- 
proximately 200,000,000 bbl. of oil by 
water-flooding methods to Jan. 1, 1943, and 
it is estimated that the remaining recover- 
able reserves will approximate 100,000,000 
barrels. 


Central and Southern Pennsylvania 


The oil production in central and south- 
ern Pennsylvania declined 440,000 bbl. 
from 1941. The production from Music 
Mountain, which is the only flush field 
in the state, is largely included in produc- 
tion statistics of central and southern 
Pennsylvania. Production at Music Moun- 
tain (Table 3) declined from an average 
of 2865 bbl. per day in 1941 to 1412 bbl. 
per day in 1942. This represents a total 


TABLE 3.—Production from Music Moun- 
tain Field, 1942 


BARRELS 
ery SO 1,775 August.......+++-+: 1,300 
ebruary...... 1,660 September....... eetent 1,220) 
October. vnea-siest oer 1,200 
INoVeDIDED so /10 0 © +o I,150 
December.....)..-... 1,100 


Daily average for year 1,412 


decline of 530,000 bbl. attributable to the 
Music Mountain field alone and conse- 
quently there was an increase in the 
remaining portion of central and southern 
Pennsylvania. This increase was brought 
about by an improvement in price con- 
ditions as the price cut initiated by the 
Office of Price Administration in August 
1941 was restored to the Pennsylvania 
grade area in March 1942. 


CRUDE-OIL PRICES 


Only one change occurred in crude-oil 
prices throughout the year; that is, 25¢ 
per barrel was restored by the Office of 
Price Administration from a cut in August 
1941. The average price in the Bradford 
field for the entire year was $2.94 per 
barrel, as compared with $2.56 in 1941. 
In central and southern Pennsylvania the 
average price was $2.85 as compared with 
194 average of $2.47. In southwestern 
Pennsylvania there was an average price of 
$2.59, as compared with a 1941 average of 
$2.21. 


SUMMARY 


Despite the restrictive influences of war- 
time conditions with respect to materials, 
labor, increasing production costs, and 
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other items, Pennsylvania increased its 
production in 1942 over 1941. It appears 
doubtful whether such an increase can be 
maintained, for without additional price in- 
creases production of Pennsylvania grade, 
both within and without the state of 
Pennsylvania, will undoubtedly decrease 
in 1943. 

There was more interest in shallow, out- 
lying, wildcat locations than in former 


years. With the apparent inevitable decline 
in Pennsylvania production there could 
occur a sharp increase in wildcat explora- 
tion, but development depends largely on 
the creation and maintenance of proper 
prices. 

Additional areas were tested for water- 
flooding methods, with indications that 
this may be successful in some of the other . 
oil pools of Pennsylvania. 


. 


wit 


Oil and Gas Developments in Southwestern Pennsylvania 
during 1942 


By Joun T. Gatry* 


THE restrictions placed on drilling by the 
Federal Government, which caused a 
severe curtailment in activity at the begin- 
ning of the year, were relaxed somewhat so 
as to permit the drilling of one shallowf gas 
well per 40 acres. New wells numbering 
5741 were drilled for a combined depth of 
nearly 1,500,000 ft., and of this number 131 
were dry holes with a footage of slightly 
over 375,000. Inside locations account for 
the majority of these totals and the increas- 
ing demand for natural gas would normally 
have increased the number considerably, 
~ Manuscript received at the office of the 
Institute March 23, 1943. 

* Oil and Gas Operator, Pittsburgh, Pa. 

+ As deep as the Lower Devonian. 

ft This represents a greater total than last 
year, but it is believed that the number of 


wells drilled is almost the same, and that the 
information of a year ago was not complete. 


but many of the independent operators 
chose to ask for fewer exceptions to Order 
M-68 of the Office of Production Manage- 
ment, and consequently to curtail the 
number of wells drilled. 

Initial open flow of natural gas developed 
from all operations§ is over 230 million cu. 
ft. Nearly ro1 million cu. ft. of this volume 
resulted from the 410 new gas wells drilled 
to horizons above the Lower Devonian, and 
the footage drilled in these wells accounts 
for approximately 93 per cent of the total. 


SHALLOW DEVELOPMENT 


Oil.—Thirty oil wells, with a total initial 
production of slightly over 152 bbl. and a 
footage of 50,000, were drilled during the 


§ Including deepening wells 
drilled. 


previously 


TABLE 1.—New Wells Drilled for Gas and Oil in Southwestern Pennsylvania during 1942° 


Initial 

Open 

County Footage | Flow, 

M 
Allegheny oe-i0. fs wads. 32,228 
ATH ASETON Re yace ce tas = oom 286,552 
IBGAVEE srt 6 ie fie cules aletels ts) 
latte Ciees d do meur coor oe 38,346 
AV EtLE de ons. ne niceties 68,835 
Greene........-0+- 223,347 
idianacn cds. a. 77,905 
Lawrence 1,378 
Washington.......25:-.. 87,766 
Westmoreland 106,261 
Armbrust pool 128,100 
Mahal shisien sielars ogee 


Total 
Footage 


53.538 
324,055 
5,448 
85,480 
104,913 
263,750 
141,164 
1,378 
155,738 
124,474 
153,300 


1,414,138 


1,590 
1,391 
1,103 
21,822 


oO 
4,472 
(a) 


Co oH 
Oomonwmoon 


> 
OOHO 


ca) 
19,605 
oO 


COO DOWONHHH 


oO 


Summit Pool.........+-- 3 21,241| 22,825 
Oriskany Wildcats.....-- oO 0 (0) 
ROtad cae scree se 413 | 1,072,019] 213,556 


® Excluding wells drilled deeper. 


oO o| oO 4 | 30,981 7 52,222 
o o| o 5 | 31,643 5 31,643 
30 50,073|152.75 375,911] 574 | 1,498,003 
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year. The relatively low price of crude oil 
($2.65 per bbl.), which has prevailed since 
the 25-cent increase on March 26, together 
with the 4o-acre spacing regulation, ac- 
counts for this diminished activity. 

The outstanding developments of the 
year occurred in Greene County, where two 
new pools apparently have been discovered. 
One of these pools, in Perry township, 
which is nearly three miles from oil produc- 
tion, found 15 bbl. initial in the 5th sand 
(U. Dev.) at 3198 to 3200 ft. The second 
pool was found in Monongahela township, 
where a well being drilled for Big Injun 
sand (Miss.) gas on the Ritz farm en- 
countered 4o bbl. initial production in the 
Dunkard (Penn.) at 620 ft. A second well 
drilled approximately on the spacing 
allowed found 30 bbl. in the same sand. 
These wells are about 214 miles east of the ; 
Willow Tree pool, which has produced from 
the Dunkard (Penn.) sand for several 
decades. 

Butler County again leads in the number 
of producers completed even though the 
total is two less than a year ago. However, 
better wells were found in Allegheny, Greene 
and Washington Counties. A well drilled 
into the 3rd sand (U. Dev.) at a depth of 
1590 ft. in Marshall township, Allegheny 
County, found an 8-bbl. initial, which is 
considerably above the average. Four of the 
Washington County wells found production 
in the sth sand (U. Dev.) in proven areas 
and three others had small production in 
the Big Injun sand (Miss.) in an area where 
heretofore there has been little activity. 

Gas.—The two areas of most active 
development are the Armbrust, Hempfield 
township, Westmoreland County, 5thsand 
(U. Dev.) pool, and the German-Menallen- 
Nicholson township, Fayette County- 
Monogahela township, Greene County, 
Big Injun sand (Miss.) field. A dozen wells 
had initial open flow of from o.9 to 13 
million cu. ft. in the latter field and two 
wells of 2.5 million cu. ft. capacity in the 
so-ft. sand (U. Dev.) and sth sand (U.. . 


Dev.). However, the Armbrust pool, which 
now has a proven area of nearly 2100 acres, 
more than three times that of a year ago, 
had many more completions than this. The 
wells here, which averaged 0.6 million cu. 
ft., are the kind that are considered capable 
of greater ultimate yield than those in the 
first area mentioned. 

In Allegheny County the old producing 
area in Forward township had three comple- 
tions with large open flow. Two of these in 
the Bayard sand (U. Dev.) had 8.72 and 
1.2 million cu. ft. and the third, in the Big 
Injun sand (Miss.), 4.5 million cubic feet. 


Armstrong County again leads in number — 


of completions, the majority of which were 
drilled to the Bradford sand (U. Dev.), in 
which relatively small production was 
found. The only large well made 3 million 
cu. ft. from the Gas sand (Miss.). The 
discovery in Valley township sth sand 
(U. Dev.) of a year ago was not developed 
into a pool. 

In an attempt to extend last year’s Gas 
sand (Miss.) discovery in Cranberry town- 
ship, Butler County, two dry holes were 
drilled. However, several miles east of this 


area a well drilled into the Boulder sand 


(U. Dev.) at 2100 ft., on the Steed farm, 
found o.5 million cu. ft., which was the 
largest open flow in the county. 

Outside Monongahela township the Big 
Injun sand (Miss.) had five good wells in 


Greene County. They were found in- 


Center, Gilmore, Jackson and Washington 
townships and ranged in open flow from 
0.7 to 2.25 million cu. ft. Center township 
also had several wells of nearly 0.5 million 
cu. ft. in the Bayard sand (U. Dev.), and 
one of nearly 5 million cu. ft. in the so-ft. 
sand (U. Dev.). 

Probably the largest well ever drilled in 
Indiana County, and one of the largest 
in the area during the year, was-found in 
Young township on the Rochester and 
Pittsburgh Coal--€ompany’s land. The 
initial open flow was 13 million cu. ft. and 
the producing horizon is the Boulder sand, 


Te 
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which was found at a depth of 1967 ft. 
Production from this well, as in most of 
those with large volume, has declined 
considerably. This well was an offset drilled 
to one on the S. J. Armstrong farm, which 
had 1.9 million cu. ft. in the same sand. 

Only one new well in Washington County 
had large open flow and this was en- 
countered in the Big Injun sand of Somer- 
set township. The initial volume was 2.25 
million cubic feet. 

Westmoreland County had three notable 
wells. One of these, drilled in Bell township, 
had 1.5 million cu. ft. in the Tiona sand 
(U. Dev.) at 25094 ft., and the other, in 
North Huntington township, had 2.4 mil- 
lion cu. ft. with considerable salt water, in 
what is probably the 30-ft. sand (U. Dev.) 
at 2390 ft. The third well, drilled in Bell 
township, had slightly over 0.8 million cu. 
ft. in the Freeport sand (Penn.) at 457 ft., 
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and is said to have held up remarkably well 
considering the depth at which the gas was 
found. 


DEEP-SAND. DEVELOPMENT 


Summit Pool 


The results of drilling in the Summit pool 
are more encouraging than they appear, for 
while one well, which was running low, was 
abandoned before the Tully limestone 
(M. Dev.) was reached, the two wells that 
were high on structure found 11.7 and 11 
million, respectively, in the Onondaga 
(L. Dev.). The former open flow is the 
largest yet encountered in the chert and the 
well has a 55-ft. lower subsea elevation than 
the highest well on the structure. A third 
well found small production on the down- 
thrown side of one of the faults and the 
remaining three wells all found salt water. 


TABLE 2.—Status of Summit (Fayette County) Pool 


New WELtLs AS OF DECEMBER 31, 


1942 


Top Top 
Eleva-| Top : Total 
Township Well tion, | Tully, ye ae Depth Result Remarks 
EG. > S8te a eee Ft. 
. : : 2B 8; First well to find 
South Union. .| Piedmont 2,491 | 6,756 Peer oe eodied i aa ee Sv 7 as i Séol: 
Nor 4 Downthrown 
Me i ae of raise 
4 6,4962|} Not 6,577 | 11,700 cu. ft. | Largest volume to 
Wharton..... Piedmont 2,514 | 6,023 eee radehed gas 6,554, 6,557, | date in chert. 
No. 6 6,558 and 6,504, 
1500 lb, R.P.4 
26 hr. ‘ 
South Union. .| Carothers 2,567 7,092 | Abd. 3-12-42 Did not reach 
No. 1 Tully. Down- 
thrown side of 
: ; 7 / pote 2) 
‘ 547% 1752 125 M cu. ft. gas | Downthrown side 
Wharton..... Kirby No. 1 2,690 | 6,984 ee, 7,752 7:943 at. 7,583. 1,660| of fault. 
' lb. Re 33 he. se a 
6,470%| 6,646 6,721 | I1,000 cu. ft. riskany dry. 
Wharton..... Heyn No. 4¢ | 2,531 | 6,005 ASE e 7 gas, 6,819, 6,528 | Highest well on 
nd 6,533 ee to a 
7 a! Not 7,868 | SW.» 7,868. 6000 ownthrown side 
Georges.....- Barton No. 2 | 2,557 | 7,292 Peace nenened fee an 24 far | aot fault. _ 
,6004 »795 7,810|SW.? 7,810, ownthrown side 
Georges.....- Barton No. 3| 2,451 | 6,506 Noes 7,79 eter odea Hs hr. of fale, 
Wharton..... Indian Creek | 2,674 Drilling 5,443 ft. 
No. 2 s Cre 
Georges.....- Walters No.1 | 2,583 Drilling 6,480 ft. 
Motalle myer. 22,825 M cu. ft. 


2 Onondaga limestone. 
> Salt water. 

¢ Onondaga chert. 

4 Rock pressure. : 
¢ Included in 1941 report although not completed until early 1942. 
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Two of these were drilled in close proximity 3 
to the well drilled a year ago, which Ee 
extended the pool several miles to the 4 ° 2 
southwest. They crossed over to the east side 8 f os 8 
of the fault and one found salt water in the i Sa oe g 
Oriskany (L. Dev.) while the other found it Bir ES 
in the Onondaga. The third well, which : sae 5 


encountered salt water in the latter horizon, 
was also on the downthrown side of the fault 
in the main part of the pool. 

Three wells were deepened during the 
year, one of which found no additional gas, 
a second o.s5 million cu. ft., and the third 
13 million cu. ft. in the Helderberg lime- 
stone (L. Dev.). The third well is the second 
to produce from this horizon in the pool; 
one well was drilled into it last year but has 
yielded little gas. 

Thus a total initial open flow of nearly 
35 million cu. ft. of new gas was developed 
during the year and the initial volume of 
production per foot of hole drilled, includ- 
ing dry holes, is considerably higher than 
the average for shallow drilling. 

The structure in this pool is narrow and 
highly complicated by faulting. Seismo- 
graph work has not been successful, as 
reflections cannot be obtained in the areas 
where the rocks are shattered by faulting, 
and it is in these areas that control is most 
necessary. 

The majority of the wells show a decided 
tendency to deviate from the vertical, 
which causes considerable difficulty in 
drilling, and this difficulty becomes more 
acute as the fault is approached. One of the 
operators in the pool has considered an 
attempt to control the deviation from the 
vertical by use of oriented whipstocks but as 
yet this method of completing a well to the 
desired spot on the subsurface structure has 
not been tried. In surveying the wells 
drilled, it has been found that the tendency 
to lead off is noticeable in the top part of the 
hole. Some suggestion has been made that 
several spudder holes be drilled to a depth 
of approximately 500 ft. at and around a 


W. per hr., 7,034 ft. 


¢ Onondaga chert. 


,686 ft. 
Show gas and little SW., 4,666 to | , 


1g bailer SW.¢ per hr., 5,319 to 
4,668 ft. 


5,330 ft. 
4,740 | Show gas and amber oil, 4,685 to 


7,118 | 114 bailer S 


55345 
6,360 


b Onondaga limestone. 


5,145] 5,312 

1,207] 4,340| 4,506°) 4,674 

6,720 | 7,317| 7,902 
7,348? 


2,352 
2,784 
964 


and 


Myers No. 1 


Workman No. 1 1,246 
Slippery Rock | Hill No. 1 


Farm Name 


Beck No. 1 
Jacobs Creek 


Koehler Hrs. 
Giffin No. 1 


Township 
Slippery Rock 
Huntington 


Center 
Richhill 
Derry 
Ligonier 


TABLE 3.—Status of Wildcat Wells, Testing Lower Devonian or Deeper Horizons, as of December 31, 1942. 
.| South 


« Included in 1941 report although not completed until early 1942. 


County i 
ee ee ee ek ee | | | ee | | 


MSEHUEL faces ceca ce eget wah 
erkenier facie ete at: pacity vote 
Ree WETICE, irae oss ahe. a eres V8 Le 
AWENCe sec It celeclsreiric cic ea a vie 
Westmoreland... ......0ceeee00- 
Westmoreland......0..5...%.- 
Westmoreland............ 
Total 


—_ 


a 


ih ible ah 
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proposed location, that these holes be 
surveyed and the deep well be drilled on the 
location shown by the survey to be most 
nearly vertical. 


Witpcat DRILLING 


The five wildcat wells completed were 
disappointing in result. Two of these, in 
Slippery Rock township, Lawrence County, 
were 24 ft. higher on the Oriskany sand 
than a previously drilled well in the same 
area, which had 70,000 cu. ft. of gas fol- 
lowed by salt water, but found only a show 
of gas. The second of the two wells drilled 
here during the year tested the Lockport 
dolomite (Sil.) and found it barren. Unfor- 
tunately, the Medina was not reached. The 
fact that porosity exists in the Oriskany 
sand in the southwest corner of Pennsyl- 
vania was demonstrated by the well in 
Richhill township, Greene County, as 1} 
bailers of salt water per hour was found in 
that horizon. 

The top of the Onondaga ran regionally 
high in the deep test in South Huntington 
township, Westmoreland County, and it 
appeared that chances favored the finding 
of production in the Oriskany. However, 
the great thickening of the Onondaga 
horizon put the latter regionally low and 
not even a show was found. Some interest- 
ing speculation has been aroused over this 
abnormal Onondaga thickness. The author, 
in a study of the interval from the top of the 
Onondaga to the base of the Lockport 


dolomite, has observed that a depositional ~ 


basin, the axis of which extends into south- 
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western Pennsylvania in a southeasterly 
direction from the saddle in the Cincinnatti 
arch in southwestern Ontario, was in exist- 
ence at least from early Silurian to early 
Devonian time. Wells in this basin in 
northeastern Ohio usually find an abnormal 
Onondaga thickness and there is some indi- 
cation that this may be so where the basin 
projects into southwestern Pennsylvania. 


MATERIAL 


In the southwestern portion of the area 
an average of slightly more than 47 tons of 
casing was used per well. This figure is 
based on an average completion depth of 
2950 ft. As the over-all average shallow 
drilling depth is about 2520 ft., and the 
weight of casing used in the northern part 
of the area is considerably less than that in 
the south, a fair estimate is probably less 
than 40 tons of casing per well over the 
entire area. 
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Oil and Gas Developments in the Rocky Mountain Region in 1942 
By C. E. SHOENFELT,* MeEmBER A.I.M.E. 


Witpcar drilling in the Rocky Moun- 
tain region did not suffer as large a decline 
in 1942 as was anticipated. The drilling 
program laid out by the Government at 
the beginning of the year stressed wild- 
catting operations and called for reduction 
of drilling in proved fields. The increased 
wildcatting campaign did not yield a great 
many new discoveries, nor important 
extensions to old fields. 

Several interesting wildcat wells were 
driJled in Colorado in 1942 but no new 
fields were discovered. The Wilson Creek 
field was extended and about 400 acres 
added to its reserves. 

In Montana two new oil fields and two 
small gas fields were discovered. The 
developments in the marketing situation 
had improved, however, making the pros- 
pects especially bright for 1943, as will be 
shown presently in the section on Montana 
in this report. 

In New Mexico eight wells were com- 
pleted, which constituted discoveries of 
either oil or gas but none of these was of 
major proportions. 

In Wyoming one new oil field and one 
new gas field were discovered, and one 
old oil field and one old gas field were 
extended. Most important was the dis- 
covery of prolific oil producers in deeper 
sands in three old oil fields, of which one 
at least, Elk Basin, probably is of major 
proportions. 


GOVERNMENT ACTION 


On Dec. 26, 1942, President Roosevelt 
signed the O’Mahoney bill, calling for a 


Manuscript received at the office of the 
Institute April 20, 1943. 

* Geologist, Petroleum Information, Denver, 
Colorado. 


flat 12.5 per cent royalty on lands in the 
public domain. It is expected that the 
enactment of this bill will encourage wild- 
catting in the public land states. 

Opportunity for a full discussion of the 
problems of reserves and production was 
afforded at the hearings conducted on the 
O’Mahoney bill by the minerals sub- 
committee of the Senate Committee on 
Public Lands and the statements sub- 
mitted at these hearings last fall placed 
the situation, its causes and the logical 
remedy, clearly on record. 

It was established at the hearings that 
for several years the volume of oil dis- 
covered per wildcat well drilled has steadily 
declined; new fields discovered have not been 
of major proportions; drilling costs have 
advanced rapidly; a sharp decline in 
exploratory drilling took place in 1942, 
while the proportion of dry holes increased; 
the inescapable conclusion is that to find 
new reserves the search for oil must be 
intensified and much more wildcat drilling 
must be done. To ensure an adequate 
drilling campaign, the Petroleum Industry 
War Council, the Interstate Compact 
Commission and other representative oil. 
organizations have voiced by resolution 
their opinion that an upward revision of 
crude prices is necessary to provide an 
incentive to the prospector to undertake 
the hazards of wildcat drilling, since 
statistics prove that only one in five or 
six wells drilled results in actual production. 

Former Price Administrator Henderson 
rejected the recommendations for price 
increases and declared himself unalterably 
opposed to a general price advance, on the 
ground that such advances would con- 
tribute to inflation. Now that Mr. Hender- 
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TABLE 1.—Oil and Gas Production in Rocky Mountain District 


COLORADO 
eee ee eee eee 
t 
Total Production Producing Formation 
5 Year ine Num- 
g Field, County — Proved, | | Ge ker 
Acres To |Thick- 
“aA covery In 1942 | Cumulative Wells Name Top, | ness, Char- 
a= | Ft. Ft. acter' 
we 
Om, Bbl. 
1| Berthoud, Larimer............-.-.-| 1925 510 3,097 63,429 1 | Hygiene 2,920 20 8 
2 | Boulder, Boulder...............5-- 1902 400 4,777 659,454 9 | Pierre 2,000 H 
3 | Florence, Fremont.......-.-...--.- 1862 | 9,000 49,165 | 13,782,037 | 106 Lean ‘ 2,200 H 
. ‘ uddy-Dakota] 4,535 25 8 
4} Ft. Collins, Larimer...........++-+: 1923 400 29,145 | 2,261,192 8 { eee ee 5.063 | 139 § 
5 | Greasewood, Weldts ee said Lee 200 5,485 476,279 1 | Muddy-Dakota | 6,645 35 Ny 
6 | Hamilton, Moffat poten: sis n ee) Lo2a 400 | 121,791] 5,918,847 | 11 | Sundance 3,860 20 $ 
7 | Hiawatha, Moffat............-.-.- 1929 640 | 187,999 335,231 8 | Wasatch Sand lenses 
SEE e ML OWEN As rccsc Muggs She sarees 2 1924 600 | 537,396 | 9,611,245 | 30 | Sundance 3,295 20 8 
9 | Powder Wash, Moffat..........-..- 1936 80 37,038 77,190 2 | Wasatch Sand lenses 
10 | Price, Archuleta............++-.-+-- 1934 200 | 439,860} 1,629,291 9 | Dakota 1,120 20 § 
11 | Rangely, Rio Blanco..........-..+- 1919 320 | 307,084| 1,277,296 18 | Mancos 600+ H 
$2 Vow Creek, Moull ios: < vic ur ak ees 1924 200 | 47,289] 1,784,936 9 | Mancos 2,600 H 
13 | Walden,! Jackson...........-.-----| 1927 320 0 85,366 2 |Muddy-Dakota | 5,110 90 iS] 
14 | Wellington, Larimer..........-.--+ 1924 | 1,000 80,792 | 5,001,938 | 11 | Muddy-Dakota 4,480 20 § 
15 | Wilson Creek, Rio Blanco.......... 1938 | 2,300 | 533,688} 1,404,958 11 | Morrison 6,550 125 5 
eee 
Gas, Millions Cu. Ft. , 
16 | Berthoud, Larimer............--+»-| 1925 320 424 7,697 1 | Hygiene 2,920 20 8 
17 | Garcia, Las Animas..........---+-- 1927 640 699 1,050 | 16 | Benton 1,600 H 
18 | Hiawatha, Moffat...........--.5.- 1928 | 3,180 37,997 300,412 | 13 | Wasatch Sand lenses 
19 | Model,? Las Animas.......-.---++> 1929 | 4,380 0 645 8 | Santa Rosa (?) 960 | 50 8 
90 | Powder Wash, Moffat........--.--- 1936 400 11,288 16,061 6 | Wasatch Sand lenses 
21 | Thornburg, Rio Blanco........----- 1925 350 1,675 6,347 3 | Dakota 2,200 | 30 8 
MONTANA 
en a 
Total Pe oaition, Producing Formation 
pee Area Num- 
Field, County ee Proved, ber of Top 
ery Acres _ | Wells pro- | Bot- 
In 1942 | Cumulative Name Agee |ducing| tom, 
Zone, | Ft. 
Ft. 
92 | Border, Toole.......--..++++22+05> 1930 450 11,208 1,096,640 9 | Yanalta CreL | 2,470 | 2,500 
23 | Cat Creek, PelrReum. . on ne ew veces 1920 1,600 | 265,669 15,273,551) 118 | Cat Creek Cre 1,200 | 1,440 
24 | Cedar Creek, Fallon. . 1936 80 0 17,588 1 | Madison Mis 6,750 | 6,800 
25 | Cut Bank, Glacier...... ..| 1932 | 38,000 |5,512,755 31,530,763} 699 | Cut Bank Jur 2,800 | 2,835 
26 | Dry Creek, Carbon......... _.| 1930 200 | 108,901} — 1,960,778 7 | Cloverly CreL | 5,500 | 5,525 
27 | Blk Basin, Carbon..........-- .| 1916 140 16,044 1,037,482 22 | Frontier CreU | 1,000 | 1,200 
F 28 | Frannie, Carbon.........--+-+2+55° 1940 40 21,026 52,820 2 Tensleep : Pen 2,770 | 3,530 
< 99 | Kevin-Sunburst, Toole.......-.--++ 1922 | 45,000 |2,540,243) 42,173,984) 1,102 ee cr 1,400 | 1,405 
; ontact is 
30 | Lake Basin, Stillwater........--.+-- 1924 300 16,957 479,730 2 ea pak CreU | 1,200 | 1,320 
' akota 
a dera, Teton.......--++++2:2000- 1927 1,600 | 261,664 6,206,828) 152 Madison _ Mis 1,975 | 1,990 
Ft a a ee Hills; Tool@ineaaaee os 0 <r 1929 "500 5,401 113,776] 11 | Upper Ellis Jur 1,400 1,420 
4 ‘ : 


. » Footnotes to column heads and explanation of symbols are given on page 264. 
5 1 Wells produce large quantities of COs gas with the oil shut in. 
2 Gas contains 7.9 per cent helium, balance nitrogen and COs, 
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TABLE 1.—(Continued) 


UTAH 
, | an i i Ear erp sms Ln Sm reo, 
4 Year Million Cu. Ft. Num- Producing Formation 
g of | Area ; 
a Field, County Dis- | Proved, : of Thick- Char. 
3 covery| Acres | In 1942 | Cumulative) Wells Name ness, | scter 
| 
33 | Ashley Valley, Uinta..........-... 1926 24u 22,015 
34 | Cisco,4 Grand...... ...| 1925 | 2,000 
35 | Clay Basin, Daggett. .| 1928 | 2,800 
36 | Farnham,5 Carbon.............---. 1924 600 
WYOMING 
Total 2 pd sae Producing Formation 
Year | Area Num- Top 
Field, County of Dis-| Proved, ber of pro- | Bot- 
ery | Area | In 1942 | Cumulative | Wells Name Agee |ducing} tom, 
Zone, | Ft. 
Ft. 
37 | Badger Basin, Park.............-- 1931 300 42,423 470,387 4 Frontier CreU_ | 8,250 | 8,500 
38 | Big Medicine Bow, Carbon......... 1935 800 | 244, 120; 4,039,188) 10 ; Sundance Jur 5,200 | 5,430 
39 | Big Muddy, Converse.............+ 1915 2,000 | 398,314; 27,415,101) 135 baer & CreU | 3,260 | 3,400 
0 
40 | Black Mountain, Hot Springs....... 1925 300 18,014 286,395 6 | Embar-Tensleep Sy 2,900 | 3,350 
en 
AY| Byron; Big Hottiscén<.s.-cces orene 1906 | 2,950 |1,683,673} 7,509,183} 19 | Embar-Tensleep — 5,400 | 5,530 
en 
42 | Circle Ridge, Fremont.............. 59,805 59,805} 11 | Tensleep Pen 600 | 650 
43 | Cody (See Shoshone), Park......... 
44) Cole Creek, Natrona............... 1938 900 | 375,489 877,734, 18 | Shannon CreU | 4,550 | 4,650 
45 | Dallas-Derby, Fremont............. 1883 350 | 148,016} 3,285,254) 40 | Embar-Tensleep | Per- 750 | 900 
en 
46 | Dutton Creek, Carbon............- 1927 150 | 18,484 306,230 3 | Muddy CreU_ | 4,850 | 4,900 
47 | Elk Basin—Light, Park........... 1915 580 | 179,470} 11,578,519] 144 | Frontier CreU | 1,000 | 1,200 
48 | Elk Basin—Heavy, Park.......... 1942 3,000 8,456 8,456 1 | Tensleep Pen 4,488 | 4,530 
49 | Ferris; Carbon. ¢. i é.2...... tee cane 1918 200 15,501 560,521 12 | Mowry-Dakota | CreU | 1,600 | 1,650 
BO'| Frannie, Parkleraccs ssi asstecen ter 1928 500 |1,163,783) 6,766,113) 22 | Tensleep Pen 2,770 | 3,530 
51.| Garland, Big Horn... .. 2.000. 0se0s 1930 2,000 | 504,410} 5,206,227} 18 | Embar-Tensleep = 3,900 | 4,000 
en 
52 | Gooseberry, Park..............005 500 13,155 18,155 1 | Embar-Tensleep = 5,669 | 6,049 
en 
53 | Grass Creek, Hot Springs........... 1914 | 2,000 |1,525,393) 31,210,536) 330 | Frontier CreU 800 | 1,200 
54| Graybull, Big Horn...............- 1907 640 0 346,730 3 | Graybull CreU | 1,000 | 1,050 
55 | Hamilton, Hot Springs............. 1913 2,000 | 426,724} 5,983,157; 33 | Embar-Tensleep = 2,700 | 3,332 
en 
56 | Hidden Dome, Washakie........... 1933 50 39,955 378,545] 14 | Frontier CreU *| 1,500 | 1,515 
57 | Hudson, Fremont................-. 1914 340 | 99,101] 2,319,677] 17 | Embar-Tensleep i 1,300 | 1,485 
en 
58 | Iron Creek, Natrona............4.. 1922 120 3,956 28,280 3 | Dakota CreU 650 | 820 
59 | LaBarge, Sublette...............005 1923 950 | 739,367] 8,024,036} 135 | Wasatch Eoc 650 | 1,000 
60 | Lance Creek, Niobrara............. 1918 | 15,000 |8,605,384] 49,871,154) 190 pees Minne-| Pen 5,500 | 5,630 
usa 
: 70 | Frontier CreU 175 | 900 
61 | Lost Soldier, Sweetwater............ 1915 450 |2,330,672| 20,617,566 8 | Tensleep Pen 3,900 | 4,097 
62] Mahoney, Carbon...........0..005 1930 250 | 376,124) 1,147,317 6 | Tensleep Pen | 4,600 | 4,760 
63 | Maverick Springs, Fremont......... 1922 1,400 | 750,469} 1,253,497] 33 | Embar Per 1,450 | 1,700 
64| Midway, Natrona..............05- 1930 200 0 175,886 2 | Frontier-Muddy | CreU | 5,200 | 5,250 
65 | Mule Creek, Niobrara............. 1919 129,641} 1,447,719] 42 | Dakota-Lakota | Cre 1,500 | 1,550 
66 | Notches, Natrona.............++-. 1923 400 44,770 211,824 2 erat Pen 2,800 | 2,850 
67 | Oregon Basin, Park................ 1927 | 10,000 |7, 127) 044) 23,504,137) 60 | Embar-Tensleep ; Per- | 3,500 | 3,900 
: Pen 
68 | Osage, Weston......esesessvecsees 1920 | 10,000 | 204,305] 5,008,703) 279 Nevoastle CreU 220 | 2,154 
u 
69 | Pilot Butte, Fremont............... 1916 300 | 176,411 748,163 5 Nisheare CreU 800 | 1,000 
70;| Rex Wake, Albany ss... 0ceasasaeden 1923 200 | 23,060 271,360 3 | Dakota CreU | 3,800 | 3,900 
71| Rock Creek, Carbon.............+- 1918 1,300 | 938,024) 21,711,399] 58 | Sundance Jur 3,150 | 3,250 
72 | Salt Creek, Natrona.............05 1908 | 21,450 |4,953,583 303, 602,338] 1,900 | Frontier CreU | 1,535 | 2,575 
73 | Shoshone (Cody), Park..........+. 1929 540 | 25,810 78,929 2 | Embar Per 4,300. | 5,000 
74 ae Creek, Fremont........... nies 160 4,492 4,492 2 
75| South Casper Creek and Poison Sundance Jur 1,400 | 1,425 
Spider, Nalronas......cedsescrce He 240 | 241,061} 3,961,276) 18 | Tenslep Pen 2,690 | 2,700 
76 | Spindletop, Natrona............... 928 80 3,393 25,900 4 | Sundance Jur 1,100 | 1,125 
77 | Teapot (outside Naval Res.), Natrona it 12,940 123,681 2 | Shale CreU | 1,200 | 1,600 
78 | Warm Springs, Hot Springs........ 191 160 | 18,636 409,500} 19 | Embar Per 700 | 800 
79 | Wertz, Carbon.................... 1936 640 |2 253, 242| 6,211,812} 16 | Tensleep Pen _| 5,860 | 6,320 


3 Field abandoned 1941. 4 Field abandoned 1937. 5 Carbon dioxide gas. 
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son has resigned, the efforts to secure 
adequate price advances have been renewed. 


COLORADO 


No new oil fields were discovered in 
Colorado in 1942 and there were no 
important extensions to old fields. The 
number of wildcat completions was de- 
creased from 1941, but several of the tests 
drilled were deep, stratigraphically, and 
furnished valuable geologic information. 

Kiowa County—As a result of its dis- 
covery of oil in 1941 in Kearney County, 
Kansas, the Stanolind Oil and Gas Co. 
drilled two deep tests in eastern Colorado 
along the Kansas line. The first of these 
tests was No. 1 Snell, on the C.SE.SW. 
of sec. 7-20S-41W., on what was known 
as the South Towner block. This well was 
a dry hole and was abandoned at 5994 ft., 
ending 74 ft. in the Arbuckle lime. An 
examination of the cuttings gave the fol- 
lowing section. 


420 Top Hays 

560 Base Hays 

gto Dakota 
1375 Permian 
1900 Blaine 
2407 Anhydrite 
3800 Topeka 
4240 Lansing 
4510 Cherokee 
so60 Mississippian 
5780 Viola 
5920 Arbuckle 
995 Total depth 
3853 Elevation 


Prowers County—Following the com- 
pletion of the South Towner well, the 
Stanolind Oil and Gas Co. spotted a loca- 
tion for its No. 1 Mary House in the 
C.SW.SE. of sec. 32-24S-41W., 10 miles 
southeast of the town of Holly and 27 
miles south of the Snell location. This well 
also tested into the Arbuckle lime to a 
total depth of 6200 ft. The following ‘‘tops”’ 
were determined by an examination of the 
cuttings: 
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685 Permian 
to8o Blaine 
1769 Anhydrite 
3290 Topeka 
3730 Lansing 
4060 Cherokee 
5275 Mississippian 
5936 Viola 
6130 Arbuckle 
6200 Total depth 
3501 Rotary table elevation 


Rio Blanco County.—The Douglas Creek 
structure in Rio Blanco County, Colorado, 
is being tested jointly by Continental Oil 
Co., The Superior Oil Company of Cali- 
fornia and the Union Oil Company of 
California. At the close of the year, the 
well had reached a depth of 7149 ft., where 
operations were suspended for the winter. 

The Douglas Creek structure is a highly 
faulted dome, associated with the Rangely 
anticline to the north and separated from 
it by a syncline. The average dip of the 
Mesaverde beds on the south side of 
Rangely is from 734° to 8° for about 2 
miles; there reversal occurs and in the next 
9 miles the Mesaverde dips north at the 
rate of about 1°. The rate of dip then 
changes to an average of 5° and continues 
at this rate to the probable crest of the 
dome where the Mancos shale is exposed. | 

The dip of the south flank of the struc- 
ture near the crest is not more than 2° but 
increases to 7° 15 miles south of the crest, 
where the Mesaverde sands disappear 
under Green River shale. At a fault along the 
Rangely-Grand Junction highway, near the 
crest of the dome, southward-dipping 
Mesaverde beds on the south flank of the 
dome are in contact with northward- 
dipping Mancos shale beds. 

The maximum closure of the structure 
may easily exceed 1000 ft. The greater 
closure is on the south side, where the exact 
amount cannot be determined but where 
it exceeds 1ooo ft. The closure on the 
north side is upward of goo ft. and on the 
east and west the closure is regional. 
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The structure, therefore, is well closed and 
capable of serving as an excellent trap for 
the accumulation of oil and gas. The test 
has for its final objectives the producing 
formations of the Pennsylvanian and 
Mississippian rocks. 

Little Poose Creek, Rio Blanco County.— 
The Little Poose Creek structure is now 
being tested by the Rio Oil Co. at a location 
on the CNL.NW.NE. of sec. 28-3N-88W. 

The Little Poose Creek structure, as 
mapped by Dr. C. E. Manion, formerly 
employed by the Union Oil Company of 
California, is an elongated eastward-trend- 
ing dome about 2 miles long and 1 mile 
wide, with maximum closure of goo ft. 
The surface formation is Dakota sandstone 
and the objective of the test is the beds 
below the Sundance (Jurassic). The con- 
tract depth is 2600 ft. and the well is now 
standing at 812 ft. until spring. 

Pueblo County.—Late in the summer of 
1942, the Continental Oil Co. drilled a 
deep test on the Steele Hollow structure 
1o miles north of Pueblo, Colo. The well 
was drilled on the C. R. Young farm in the 
SW.SE.NE. of sec. 11-19S-65W., to granite 
at a total depth of 6112 feet. 

The structure of Steele Hollow is a basin- 
ward fold off the flank of the Pike’s Peak 
arch and is a pronounced geological high. 
The cuttings gave the following section: 


790-800 Codell 
980-1000 Greenhorn 
1190-1220 Dakota Series 
1390 Top Morrison 
1840 Top Permian (Lykins) 
2100-2290 Lyons 
2290-5720 Fountain 
5720-5860 Glen Eyre 
5860-6070 Mississippian 
6070-6112 Hard pink granite schist and gneiss 
6112 Total depth 


MONTANA 


Exigencies of war dominated the year’s 
developments in the Montana oil industry 
-and, despite an all-time record production 


of 8,750,868 bbl., market demand greatly q 


exceeded the supply, for the first time in a 
decade. This brought new operators to 
Montana, with a resultant leasing cam- 
paign, which points to considerable pros- 
pecting during 1943. 

A call for 3000 bbl. of additional daily 
crude runs to Canada was the chief factor 
in the Montana market in 1942. Montana 
delivered to Canada an average of 3976 


bbl. daily during the year, as compared — 


with 252 bbl. daily during 1941. The close 
of the year found Canadian deliveries 
down 25 per cent and Canadian buyers 
were active in all north Montana oil fields 
offering contracts for one, two and three 
years to any producers who will sign. 
Alaskan Highway Market.—Chief factor 
in the Canadian market for oil from 
Montana in 1943, and in future years, will 
be the Alaskan highway, where construction 
and transport traffic will call for enormous 
amounts of motor fuel. The serious- 
ness of that situation is demonstrated 
by the United States Army agreement to 
pay $10 per barrel for Imperial Oil Com- 
pany’s production at Fort Norman oil 
field, near the arctic circle; the oil to be 
transported to Dawson Creek, at rail 
head, through a 4oo-mile pipe line, also 
financed by the United States Government. 
Standard Oil of New Jersey Enters 


Montana.—The situation in the Canadian _ 


market is believed to be largely responsible 
for the entrance of the Standard Oil Com- 
pany of New Jersey into Montana during 
late 1942. That company purchased the 
Cut Bank properties of Santa Rita Oil 
and Gas Co. and its subsidiary, Northwest 
Refining Co., with its 3500-bbl. refinery at 
Cut Bank. The properties are being oper- 
ated by The Carter Oil Co., which, like 
Imperial Oil Company, Limited, is a drill- 


ing and prospecting branch of the Standard 


Oil Company. 
Texaco Buys Properties—At the same 
time negotiations were opened which 


resulted in the purchase by The Texas 
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Company of The Ohio Oil Company’s 
Kevin properties, together with the Illinois 
pipe-line system serving Kevin field. These 
two purchases set off the most spirited 
leasing campaign in many years, serving 
to outline part of the 1943 development 
program in northern Montana. The Carter 
Oil Co. has 12 lease men at Shelby; The 
Texas Company has five. Gulf Oil Corpora- 
tion, The British-American Oil Producing 
Co., and other large companies have been 
participating with lesser roles. 

Aloe Nose.—Purchased with the Santa 
Rita properties was a 10,000-acre wildcat 
block on the Aloe ‘‘nose,” on the south- 
west slope of Kevin field, south of the 
high-gravity oil pools on the west and 
northwest flanks of the Kevin structure. 
The Carter Oil Co. probably will drill two 
or three tests on this block. It is shallow 
drilling and production is expected in the 
top too ft. of the Madison lime. Wells 
drilled in this area have had showings of 
oil, which it is now believed would have 
responded to acidization. 

North Cut Bank.—The Carter Oil Co. 
acquired also considerable acreage in 
north Cut Bank, controlling the top of 
the Hay Lake “nose,” called the Darling 
pool. Many leases in this area had been 
turned back by The Texas Company, 


"Spruce Oil Co. and others, and The Carter 


Oil Co. immediately began blocking up 
the area. Other operators followed and 


it appears that one of the principal pros- 
pecting programs of 1943 will be in the 


north Cut Bank area, along the Canadian 
border. 

Dupuyer District—The largest lease 
play in Montana during 1942 was that in 
Dupuyer district, west of Pondera oil 
field, Pondera County, where The Texas 
Company drilled one well in an effort to 
locate a south extension of the Cut Bank 


sand. Cut Bank sand was present, but 


minus the black chert that marks the 
principal productive zone in the Cut Bank 
field. Tops were reported as follows: 
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1445 Top Colorado 

3220 Top Kootenai 

3954 Top Ellis 

4188 Top Madison 

3885 Rotary table elevation 


This well was drilled in a lease block of 
85,000 acres. The Texas Company’s block 
was not completed when other leasing 
parties arrived. The Superior Oil Company 
of California took several leases. A 20,000- 
acre block adjoining The Texas Company 
leases on the south -was turned over to The 
Carter Oil Co. and several smaller operators 
continued leasing on southward until 
150,000 acres are NOW under lease, between 
the town of Choteau, Teton County, and 
the Cut Bank oil field. 

Blackleaf Structure.—Ot the secondary 
blocks, A. B. Cobb, of Great Falls, has 
one of the most promising, northwest of 
The Texas Company’s test on a local 
fold known as Blackleaf structure, drilled 
to 2833 ft. before winter weather closed 
it down. The Texas Company and other 
operators are awaiting the outcome of the 
Cobb well before making any new location. 
The Carter Oil Co. is expected to do some 
geophysical work in the district in the 
spring. 

Willow Creek.—Farther south, in the 
edge of the overthrust belt that parallels 
the Rocky Mountains, the Willow Creek 
structure is expected to have a test this 
year. Shell Oil Co. has been paying rental 
for several years after having done exten- 
sive geophysical work that revealed that 
the structural “high” is about 3 miles 
east of the surface “high”’ mapped by 
Stabinger for United States Geological 
Survey. The Durham interests of West 
Virginia drilled the surface “high” in 
1942, abandoning the well in the red beds 
after having found showings of gas. 

New Lime Horizon, Reagan Pool.—The 
most important development of the drilling 
season was the discovery of a new lime 
horizon on the Twin River nose northwest 
of Cut Bank field, where the Reagan No. 
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2 well, 34 mile from the discovery well, was 
carried 80 ft. into the Madison lime, getting 
20 ft. of saturation, 38° gravity oil. It was 
drilled too deep and bottom water was 
plugged off only after considerable diff- 
culty. The No. 2 well flowed an initial of 
too bbl. of oil per day. The No. 1 was 
deepened to the new horizon but the com- 
pletion work was interrupted by winter 
weather. 

Blackfeet Nose-——The development of 
the Reagan horizon brought attention to 
the three other structural noses of north 
Cut Bank, known as the Blackfeet nose, 
the Hay Lake nose and the Border nose, 
mapped by the United States Geological 
Survey. Tests to the Reagan horizon on 
each one of these noses is expected during 
the year 1943. Two or three wells drilled 
to the Madison lime contact in the area 
have had showings but none has been 
acidized, neither has any well been carried 
any distance into the Madison lime. 

Oil in Gas Territory—Proof that north 
Cut Bank is the most promising unde- 
veloped area of Cut Bank was further 
afforded by an 800-bbl. well drilled in the 
northwest edge of the recognized gas area 
by Glacier Production Co., in sec. 8, T. 
35 N., R. 5 W. Drilled on a gas unit with 
expectation of a small gas well, it unex- 
pectedly found oil in the upper Sunburst 
sand, and now rates as the largest well 
in the field, second in initial production 
only to Santa Rita-Lander No. 1, which 
had an initial of 1800 bbl. and which has 
produced more than $1,250,000 worth 
of oil since its completion in 1936. 

No drilling followed the Glacier Produc- 
tion Company’s discovery. It is in the 
recognized gas area in which the Petroleum 
Administration for War has required that 
640 acres be ascribed to each well. No 
other location in the district has yet been 
approved. Glacier Production controls all 
of the offset acreage within the McGuiness 
unit. 
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Midway Structure-—The only successful 


wildcat in new territory completed during 5 


1942 was R. C. Tarrant’s on Midway 
structure, east of the town of Conrad in 
Pondera County, 30 miles south of Kevin 
oil field. His Woods No. 1 well was started 
as a Devonian test and in the Sunburst 
sand he unexpectedly encountered oil 
estimated at from 5 to 20 bbl. per day. 
He continued to the Madison lime, where 
he had a second showing of oil with water. 
When he began to run casing he discovered 
that his newly arrived 1o-in. was line pipe 
and not casing. Unable to get another 
string of to-in., he ran 8-in., and was 
forced to reduce his hole when a second 
flow of water was found near the top of the 
Madison lime. It is doubtful whether he 
can drill through the hard, massive lime- 
stone with small tools. He is pledged to 
drill the Devonian in this or a subsequent 
hole. 

Meantime Tarrant started two more 
shallow tests to determine the extent of 
the Sunburst sand pool. Qne of these, 
Tarrant-Destaffany No. 1, northwest of 
the discovery well, found about 5 bbl. of 
production in a hard Sunburst sand. The 
other well is uncompleted. 

Conrad Butte.—A structural nose running 
up onto Midway, known as Conrad Butte 
structure, was leased by Tarrant after 


the showing of oil in the Woods well, anda - 


validation hole was carried to the gas 


sands of the Colorado, using a spudder.. 


This is to be replaced by a standard rig 
in the spring. A well drilled by Big Eleven 
syndicate on this nose in 1927 had a good 
showing of oil and gas at the Madison lime 
contact. It is believed that with acidization 
it might have made a well. 

Sweetgrass Hills—United States Geo- 
logical Survey came forward with a new 
structure in the Sweetgrass Hills, mapped 
by C. E. Erdman, called Kicking Horse 
structure. It is a small fold near the West 
Butte of the Sweetgrass Hills, northwest 
of Berthelote, where there is one small 


. “ 
—— 
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well producing from the Sunburst sand. 
The map shows an adjacent fold to the 
west, known as Simons Creek fold. Doubt- 
less a test will be drilled on Kicking Horse 
in 1943, as it has been leased by a group 
of Kevin independent operators, headed 
by Charles Wrighter, organizer of the 
successful Rimrock Oil Co. and High 
Gravity Oil Co. The Carter Oil Co. has 
taken extensive leases in the general area. 
_ A revival of activity in the long neglected 
proved areas of the Sweetgrass Hills is 
expected the spring of 1943. It is reported 
that Montana-Dakota Utilities Co. is 
acquiring control acreage on Bears Den 
structure, on which some small oil and gas 
wells have been drilled. Completion of a 
test to the lime and further drilling on Flat 
Coulee structure, likewise proved for oil, 
is projected. E. B. Coolidge, of Hardrock 
Oil Co., has acquired acreage on the struc- 
ture, which is controlled by J. H. Hamilton 
of Great Falls. 

Spacing Rules.—It is generally conceded 
that new pools will be required to increase 
1943 production over the 1942 record, and 
operators declared that only a relaxation of 
M-68 spacing rules will make this possible. 
In Cut Bank field 90 wells will be required 
to maintain present production of 15,000 
bbl. per day and in Kevin field 60 wells 
to maintain sooo bbl. per day. 

Cut Bank has been developed under the 
rule of one well to 4o acres. An exception 
was obtained to permit drilling of the 
southeast. corner rather than the center 
of the forty, to fit the development pattern 
in the new Tribal pool at the south end of 
Cut Bank. There are not 90 proved loca- 
tions open on 4o-acre spacing, and operators 
are asking the Petroleum Administration 
for War for 20-acre spacing. A program of 
59 wells has been announced thus far on 
4o-acre spacing, as follows: The Texas 
Company, 18; Glacier Production Co., 16; 
Santa Rita Oi) and Gas Co. (Carter), 15; 


A. B. Cobb, 8. Few of the smaller inde- 


pendents have undrilled 40-acre locations. 
There is the possibility of additional 


locations in the phenomenal south Cut 
Bank district, the limits of which have 
not been defined. It is believed that the 
south limits are not far beyond present 
production. Chief entrant in the 1942 
development of the south extension was 
Trigood Oil Co., of Casper, Wyo., which 
drilled 13 wells on tribal leases acquired 
at the summer sale of the Blackfeet council. 

Kevin, Sunburst Field —All of Kevin field 
is being leased. The Texas Company is far 
ahead of all others in taking up open tracts, 
both within the producing area and along 
the north and south limits of present pro- 
duction. Prospects for a deep test in the 
Kevin field, long projected, rest largely 
with The Texas Company, which pretty 
well controls the field through its recent 
leasing and the purchase of the Ohio Oil 
Company’s properties. The necessity of 
finding more oil to supply the Texas 
Company’s refinery at Sunburst is the 
factor most likely to hasten a test to hori- 
zons below the ‘‘big lime.” Presence of oil 
below the Madison lime has been estab- 
lished by showings in the Frazier-Rice 
well, in the northeast corner of the field, 
and in other wells drilled to 3000 ft. or 
more. None of these wells has been drilled 
since the introduction of acidization. 


WYOMING 


Elk Basin, Park County.—The most 
important development in the Rocky 
Mountain Region in 1942 was the discovery 
of “black oil” in the old Elk Basin field 
in northern Wyoming. The discovery well, 
No. 1 E-T Henderson, was drilled in the 
NE.NE.NE. of sec. 31-58N-99W., jointly 
by Minnelusa Oil Corporation, Yale Oil 
Corporation, and Henderson Producing Co. 
On completion, the well flowed 80 bbl. of 
oil an hour through a choke on 5-in. casing, 
cemented at 4490 ft. from Tensleep sand 
at 4488 to 4538 ft. Some oil saturation was. 
reported in the Embar lime, top at 4463 ft., 
but no production test was made. 

The Elk Basin field was one of the first 
producing oil fields in Wyoming. The first 
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test for oil was drilled in tors. The dis- 
covery well found oil in the Torchlight 
and Peay sands at 1070 and 1280 ft., 
respectively. These sands are members of 
the Frontier series and are known locally 
as the first and second Frontier sands. 

The field was developed rapidly and to 
date about 157 wells have been completed, 
of which seven produce gas from the 
Dakota sand. The Dakota sand gas was 
discovered in November 1920 by Midwest 
Refining Company. 

In 1923, a pipe line was laid to Billings 
and other small towns along the route, 
where gas has been marketed since that 
time. In 1931 this line was connected by a 
branch line to the Dry Creek field. At 
present, Elk Basin gas can be turned into 
the Bozeman line or Dry Creek gas can 
be run through the line to Billings. 

In 1941, Mackinnie Oil and Drilling Co. 
completed a Dakota-sand gas well in 
South Elk Basin, which was a very impor- 
tant discovery and opened up important 
gas reserves to development. South Elk 
Basin is an area of fault blocks where 
original pressures may be expected over 
widely separated areas. The decline of 
pressure in the old part of the field has 
reached a point where it has been necessary 
to draw on desulphurized gas from Garland 
field to augment the supply for Billings, 
Montana. 

The first producing oil well in the Gray- 
bull sandstone member of the Cloverly 
formation was completed in 1939, by 
Henderson Producing Co.-Minnelusa Oil 
Corporation. This well, known as No. 
t-H-11 on Elk 11, is in the SE.SE.NW. of 
sec. 35-9N-23E., on the Montana side of 
the line. On a drill-stem test in Dakota 
sand at 2867 to 2877 ft., the well made ro 
bbl. of oil a day with 500,000 cu. ft. of gas, 
but through the tubing it gauged 1,500,000 
cu. ft. of gas with a spray of oil. 

The Elk Basin structure is formed in 
Colorado shale (Upper Cretaceous). It 
is a narrow, highly faulted symmetrical 
anticline trending northwest-southeast, 


about 12 miles long. The steepest dips 
are to the northeast. The normal dip is 
to the southwest. The structural closure 
cannot be determined definitely because 
the limiting syncline on the east is covered 
by alluvium, but the closure is believed 
to be about 3000 feet. 

The Elk Basin fold lies about 15 miles 
east of the line of intense deformation 
marking the front range of the Rocky 
Mountains. It is near the northern end of 
the Big Horn Basin, a vast geosyncline 
lying mostly in Wyoming. The Beartooth 
Mountains rise to the west and the Big 
Horn Mountains form the eastern side of 
the basin. 

The Elk Basin structure, as stated, has a 
general northwest-southeast trend and 
is cut by a series of three sets of faults. 
Two of these sets are normal transverse 
faults and the planes follow a general 
northeast-southwest direction. The third 
set is composed of strike faults and follows 
the general trend of the crest of the anti- 
cline through the fault blocks at the south 
end of the field. 

The northeast-southwest faults with 
displacements down on the southeast side 
apparently occurred first, as the faults 
with approximately the same strike but 
down on the northwest side were found 
to have cut the planes of the first series. 

All of the beds above the Cloverly, | 
including those in the escarpment that 
encircles the Elk Basin field, are of Upper 
Cretaceous age and are divided into two 
groups called the Colorado and Montana. 
Oil is produced from two sands in the 
Frontier known as the Torchlight and 
Peay. Locally, these sands are called first 
and second Frontier. 

The lowest exposed rocks in the field 
belong in the upper part of the Cody shale 
of Upper Cretaceous age. This shale has a 
thickness of 1700 ft. above the top of the 
first Frontier sand. The Frontier formation 
has an approximate thickness of 325 ft. 
and consists of two sands separated by 
shale, The Cloverly formation is of Lower 
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Cretaceous age and had a computed thick- 
ness at Elk Basin of 480 ft. It contains 
the so-called Greybull sand, the important 
producer of gas in this field. The United 
States Geological Survey separates this 
formation into three parts; an upper shale 
member called the ‘‘Rusty Beds,” a middle 
sandstone member and a thick basal 
conglomerate. This group of rocks is 
commonly called the Dakota group in 
other parts of Wyoming. 

Cody Dome (Shoshone), Park County.— 
The Husky Refining Co. discovered oil 
in the Tensleep sand at Cody dome in 
1942. The discovery well, No. 2 Stump, 


“SE.SW.SW. of sec. 21-53N-101W., pro- 


duced initially at the rate of 200 bbl. of oil 
a day from Tensleep sand at 4625 to 4795 
ft. The oil has a gravity of 28°A.P.I. 

The development of the Shoshone anti- 
cline field was started in July 1938, by the 
completion of Paul Stock’s No. 1 Bertha 
M. Rousseau, on the SE.SE.NE. of sec. 
20-53N-1ro1W. This is not the discovery 
well of the field but it is an important 
extension of the producing area. The Stock 
well was completed in Embar lime at a 
total depth of 4809 ft. and flowed at the 
rate of 10 bbl. of oil an hour after treatment 
twice with acid, a total of 2000 gallons. 

The Shoshone anticline is formed in 
beds of Frontier age. It is 5 miles long with 
1320 ft. of closure, and contains 680 acres 
above the closing contour. 

This structure has been known for many 


years and numerous tests were drilled in ~ 


the early development of Wyoming fields, 
which were completed in the shallow 
Muddy sand at about 800 ft. as small 


pumping wells. From 1924 to 1928 several 


wells were drilled to deeper horizons, some 
of which developed good showings of oil 


in the Greybull sand. The deep test of the 


a ee 


structure was completed in 1929 by The 
Ohio Oil Co. in the NW.NW. of sec. 27- 
53N-rorW. This well was completed for an 


- jnitial production of 45 bbl. of oil per 


day from Embar lime at 4752 to 4765 ft., 


after plugging back from a total depth 
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of 4780 ft., where sulphur water was 
encountered. The top of the red beds was 
logged at 3560 feet. 

Horse Creek, Laramie County.—The 
General Petroleum Corporation discovered 
oil at Horse Creek early in the fall of 1942. 
The discovery well, No. 78-31-Govern- 
ment, is on the SW.SE.SE. of sec. 31-17N- 
68W., and was completed in Dakota sand 
at 5451 to 5514 ft. The well had a hydro- 
static head but no gas, and did not flow. 
It pumped initially 580 bbl. of oil a day 
of an average gravity of 30.4°A.P.I. The 
following “tops” were determined by an 
examination of the cuttings: 


4210 Top Niobrara 

5265 Top Muddy 

5419 Top Dakota 

5451 Top Lakota 

5514 Top Morrison 

5531 Total depth 

6780 Approximate elevation 


The discovery of oil at Horse Creek 
probably is the first geophysical discovery 
in the Rocky Mountains, where some 
evidence of structure was not known in 
advance of the geophysical work, and also 
the first discovery of oil in the Rocky 
Mountain area on a gravity anomaly. 

During the summer and fall of 1940 the 
Independent Exploration Co. made a 
gravity-meter survey of the area from 
Cheyenne to Wheatland between the 
mountain front and the axis of the Denver 
Basin, which indicated a number of 
anomalies. These were leased and then 
turned to the General Petroleum Corpora- 
tion. Before the discovery well was drilled, 
the survey was checked by seismograph. 

In the Horse Creek area, there are no 
surface structural indications or peculiar 
topography that would suggest the pres- 
ence of the structure. On the contrary, 
the area was selected because the very 
late Tertiary surface beds would conceal 
structure in the area, and there could be 
structures not indicated at the surface 
and unknown to geologists. 
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Pilot Butte, Fremont County.—The Brit- 
ish-American Oil Producing Co. and The 
Superior Oil Company of California dis- 
covered oil in the Tensleep sand at 6184 to 
6323 ft., in No 1 Tribal well, SW.SE.SW. 
of sec. 15-3N-1W., in the old Pilot Butte 
field on the Shoshone Indian reservation 
in Fremont County, Wyoming. The well 
initially made 750 bbl. of 24.7° gravity oil. 

The Pilot Butte field was discovered 
May 26, 1916, with the completion by 
Standard Exploration Co. and Midwest 
Refining Co. of a well on the NE.NE.NE. 
of sec. 17-3N-1W. This well found its pro- 
duction in shale, either Steele or Niobrara, 
at 1255 to 1306 feet. 

In 1930, the Kinney-Coastal Oil Co. 
drilled a deep test in the SE.SW. of sec. 
22-3N-1W., which developed an open 
flow volume of 63,000,000 cu. ft. of gas 
in Muddy sand at 3362 ft. and was then 
drilled 135 ft. into the Sundance (Nugget) 
sand, to a total depth of 4653 ft. before 
plugging back to complete as a gas well. 

In 1931, Kinney-Coastal Oil Co. drilled 
its No. 1 Chatterton-Weeks, C.SW.NE. of 
sec. 22-3N-1W., which developed an open 
flow of gas from Muddy sand at 3565 to 
3631 ft. It gauged initially 2,000,000 
cu. ft. of gas. 

Early in September 1942, The Superior 
Oil Co., failing to find oil production in 
Tensleep sand in its No. rt Stock CEL.NE.- 
NE. of sec. 21-3N-1W., plugged the well 
back to the Embar lime at 6150 to 6210 
ft. and completed it for an initial produc- 
tion of 500 bbl. of 28° gravity oil. After 
the well had been produced for a short 
time it began making water and had to 
be abandoned. 

The Pilot Butte structure is developed 
in Pierre shale and is approximately 4 
miles long, 2 miles wide, has approximately 
600 ft. of closure and is more or less com- 
plexly faulted. There are about 2560 acres 
above the lowest closing contour. 

Circle Ridge, Fremont County.—In 1942, 
the Continental Oil Co. completed the 
development of the Circle Ridge field begun 


in 1941. The field was discovered 19 years 
ago by the Union Oil Company of Cali- 


fornia with the completion of a well in — 


Tensleep sand at 592 to 655 ft., for an 
initial production of 132 barrels. 

Circle Ridge is a small dome on the 
Maverick Springs line of folding with 
sharply dipping flanks and 2000 ft. of 
closure. 

North Hiawatha, Sweetwater County.— 


The Vermillion Oil Co. and Johnson and ~ 


Horton completed a 1o-bbl. well in the 
Wasatch formation at 2627 to 2645 ft., 
which may prove an important extension 
to the Hiawatha field. The well is in the 
SW.NE.NE. of sec. 6-12N-g9W. 

Sherrard Dome, Carbon County.—Sinclair 
Wyoming Oil Co. discovered gas on 
Sherrard dome in April 1942, in its No. 1 
Mary Carter on the NE.SE.SE. of sec. 
31-25N-88W. The well produced initially 
8,000,000 cu. ft. of gas, under to5o lb. 
pressure, from the Lakota sand, through 
perforations in the 7-in. casing between 
2950 to 2085 ft. and 3024 to 3064 ft. Before 
completion, the well was drilled to 5185 ft.; 
138 ft. in the Tensleep sand. It was then 
plugged back to 4433 ft. A small showing of 
oil followed by water was encountered in the 
top of the Tensleep. Rotary table elevation 
was 6510 feet. 

’ The Mary Carter well was located by 
seilsmograph survey. The field is on the 
Separation Flats-O’Brien Springs line of 
folding but surface beds do not indicate 
doming at this point. Early drilling opera- 
tion indicated doming about one mile 
northwest of the Mary Carter well. 
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Oil and Gas Developments in Tennessee in 1942 


By KEnpatt E. Born* 


Propuction of crude oil in Tennessee 
during 1942 was approximately 8600 bbl., 
a decrease of 6500 bbl. from the production 
of 1941, and the lowest since 1934. 

As usual, the greater part of the produc- 
tion was from the Mississippian limestone 
pools in Scott and Morgan Counties. 
Some half dozen wells in Fentress and 
Clay Counties pumped intermittently 
produced about 1000 barrels. 

Natural gas was marketed from wells 
in Morgan and Fentress Counties for con- 
sumption in the Sunbright and Jamestown 
areas respectively. Figures are not available 
for the Morgan County production but 
7,378,000 cu. ft. of natural gas was produced 
in the Jamestown gas field from six wells. 

The production of oil by counties is 
shown in Table 1. 


DEVELOPMENTS 


Drilling activities reached the lowest ebb 
since 1933. Only 10 wells were spudded 
during the year, one of which was drilling 
on Dec. 31, 1942. Of the nine completions, 
two were gas wells in the proven area south 
of Jamestown in Fentress County and 
seven were dry holes. The total footage 
drilled during the year was 14,108 ice dane 


average depth of wells was 1 676 it. Lhe 


completions are listed in Table 2. The dis- 


tribution of tests according to physio- 


graphic divisions is given in Table 3. 

East. Tennessee—One well was drilled 
to 4219 ft., the second deepest well in the 
state, in Campbell County. The test was 
pee erte 

Published with the permission of the State 
Geologist of Tennessee. Manuscript received 
at the office of the Institute, April 14, 1943. 
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in the highly disturbed Valley and Ridge 
Province, an area long considered the most 
unfavorable in the state for the accumula- 
tion of oil and gas. 

Cumberland Plateau.—There were no 
completions in the Cumberland Plateau 


TaBLE 1.—Oil Production in Tennessee 
Mm 1942 
tt Pare eS 
Number of Production, Bbl. 
County ells — 
Pumped 
1941 1942 
Scott and Morgan.... 23 10,198 7,656 
Clay and Fentress.... 5,xxx | 1,xxx 


area, although an old well drilled deeper 
found oil from 935 to 965 ft. in the Missis- 
sippi lime. This test has created a con- 
siderable amount of interest in the area 
and an active leasing campaign was under- 
way early in 1943. 

Eastern Highland Rim.—Five comple- 
tions on the Eastern Highland Rim brought 
in two small gas wells in Fentress County, 
which will be used to augment the supply 
for Jamestown. The producing horizons 
are shaly limestones of Ordovician (Tren- 


- ton) age. Two wells in this area were 


drilled to the upper part of the Knox 
dolomite group. The most significant test 
during the year was the Stanolind Oil 
and Gas Company’s test in Putnam 
County. This well, on a well-defined 
surface structure, was abandoned in the 
upper Knox dolomite group at 2130 rte 
show of oil was logged in the Knox at 
1653 to 1661 ft. 

Northern Highland Rim.—Three tests 
widely separated in the Northern Highland 
Rim were dry. 
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Mississippi Embayment.—For the first 
time in more than to years, there were no 
completions in the Mississippi embayment 


OIL AND GAS DEVELOPMENTS IN TENNESSEE IN 1942 


area in western Tennessee. Much acreage, 
assembled during an active leasing cam- 
paign 5 years ago, has lapsed. 


TABLE 2.—Oil and Gas Tests Drilled in Tennessee during 1942 
ga aE eee 


Total 
County Location ht ' Fares 

Campbell..... 0.7 mi. E. of | 4,219 | Knox (Ord) 
Jacksboro 

Fentress...... 3.2 mi. SW. of 976 | Middle Mis 
Jamestown 

Fentress...... 3.1 mi. SW. of] 1,050 | Middle Mis 
Jamestown 

Fentress...... 10.4 mi. NW. of 800 | Middle Mis 
Jamestown 

Fentress... 4. 7.2 ti. of | 1,923 | Middle Mis 
Jamestown 

Houston...... 3.5 mi. SW. Ten-| 1,502 | Middle Mis 
nessee Ridge 

Maconscwrvenmis 2 mi. NW. Red 800 | Lower Mis 
Boiling Springs 

Putnam. 426 4.6 mi. E. of| 2,130 | Middle Mis 
Cookeville 

Robertson....| 1 mi. NW. of 798 | Middle Mis 


Barren Plains 


Deepest 
Horizon 
Tested 


Cambrian? 


Trenton 
(Ord) 
Trenton 
(Ord) 
Trenton 
(Ord) 
Knox 
(€-Ord) 


Stones River 


(Ord) 


Stones River 


(Ord) 
Knox 
€-Ord) 


Trenton 
(Ord) 


Drilled by Remarks 
Stoll et al. 
Joe Young Commercial gas at 968 
to 971 
Joe Young Gas well at 720 
J. M. Murphy 
et al. 
Travis Smith | Tested Upper Knox in 
et al. area of Trenton pro- 
duction 
B. A. Eubanks 


Macon County 


Oil & Gas Co. 


Stanolind Oil 


& Gas 


Tested Upper Knox on 
a well-defined surface 
structure 


Co. 


Leeper Oil Co. 


TABLE 3.—Physiographic Distribution of Wells Drilled in Tennessee in 1942 


Physiographic Division 


Northern Highland Rite «vaya eis insta isis tabdhnara aires 


County 


Campbell 
Fentress 
Putnam 
Macon 
Robertson 
Houston 


Wildcat | 1,Froven | Oj1 Wells | Gas Wells 
I Oo oO 
2 2 2 
I oO °o 
rT o o 
I oO oO 
I °o o 


Development and Production in East and East Central Texas 
in 1942 


By D. V. Carter* anp K. M. Facrnt 


Srx new oil fields were discovered in the 
East and East Central Texas district 
during 1942. The Coke and Quitman fields, 
in Wood County, at this time appear to 
be the two most important oil discoveries 
for the year. The four other oil fields 
discovered were Concord, in Anderson 
County; Kildare, in Cass County; Weiland 
(Club Lake), in Hunt County; and Larissa, 
in Cherokee County. The Rodessa lime in 
the Chapel Hill field, Smith County, pro- 
vided the only new oil zone in older fields. 

The Hawkins field, Wood County, was 
the most active in drilling operations, 125 


new wells being completed during the year. 


- The Chapel Hill field tied the Coke field 
for second place with 30 completions each. 
The third most active field was Kildare, 
with 1o completions. Like the other oil- 
producing districts of the country, war- 
time restrictions reduced the number of 
oil and gas-well completions to 265 in 
1942, compared with 964 completions in 
1941. This represents a drop of 72 per cent 
and only a little more than one half enough 
- to replace the 437 producing wells aban- 
doned in the district during the year. 

In addition, the number of producing 
wells temporarily shut down nearly tripled, 
for two principal reasons: (1) the rule of 
the Petroleum Administration for War 


; preventing operators from equipping more - 


than one well on each 10 surface acres with 


_ pumpiiig” or artificial-lift equipment, and. 


Manuscript received at the office of the 
Institute April 20, 1943. 
. * Chief Petroleum Engineer, Magnolia Petro- 
~ Jeum Co., Dallas, Texas. 
, + Petroleum Engineer, Magnolia Petroleum 


 Co., Dallas, Texas. 


(2) the Railroad Commission’s issuance of 
various orders permitting the transfer of 
allowable for wells having high water-oil 
ratios and high gas-oil ratios to other wells 
capable of producing the same with less 
waste of reservoir energy. 

No changes were made in prices of crude 
oil in the district during 1942. 


PRODUCTION AND PRORATION 


The district produced 158,928,281 bbl. 
of oil and distillate during 1942, compared 
with 163,566,695 bbl. during 1941, which 
represents a decrease of 3 per cent. The 
East Texas field produced 120,680,595 
bbl. of oil, compared with 130,377,793 
during 1941; a reduction of 9,697,198 bbl., 
or 7.4 per cent. The production of this 
field represents 75.9 per cent of the district 
total, compared with the 79.7 per cent 
that it furnished in 1941. The district had 
an estimated basic daily oil allowable of 
623,242 bbl. on Dec. 31, 1942. Approxi- 
mately 31.8 per cent of the production in 
Texas during 1942 was supplied by this 
district, compared with 33 per cent during 


- IQ4I. 


Changes in the annual production of 
newer and flush fields in this district are 
attributable either to a difference im the 
number of wells producing during the year 
or to changes in basic allowable and number 
of shutdown days due to shifting market 
conditions brought on by the war. All 
regularly. prorated fields in the district 
were shut down 123 days. Major exceptions 
were the East Texas field, closed’128 days; 
Hawkins, shut down 106 days; and Cayuga, 
Sulphur Bluff, Talco, and Rodessa, which 
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TABLE 1.—Oil and Gas Production in East and East Central Texas 


Total Oil Production, 
Bbl. 
Year 
& Field, County a 
q covery} Oil Gas> To End of 1942 | During 1942 
Zz 
4 
a SE LAmedtone. sSoaevatass cece s toca e tent ees sr 1939 0 300 3,552 1,412 
3 Besethe Ni ee Sapdleis LGM Sie, dratapassleateieiale ote elelies cla 1939 100 20 188,093 31,501 
3 | Boggy Creek, Anderson, Cherokee............00-0ceeceeees 1927 960 0 §,112,383 71,793 
& | Bolivas, Denton sso sos bivronie eee coe sole tales toate oe aera tee 1937 600 200 14,446 1,518 
5 | Bosque, South, McLennan.............ceeeeeseceeeeeees 1902 | 2,500 0 ret oo 
B | Dutfalo,z Leone maco ache ee taste meee 1934 10 | 7,500 { Can ae } 
Fil Carthage, 13: Panola’ <cots wires clemainid csoine fe cid ata sealants 1936 0 2,450y 257,432 104,928 
8 | Cayuga,? Anderson, Henderson, Freestone..........+++.++- 1934 | 9,700 3,000 akon e Ate 
9 | Cayuga (Trinity),? Anderson, Henderson, Freestone .......... 1938 40 y ee yr 
10 | Chapel HIN,’ Sanit <.s0 2203s oa win con sduu da so Jeneee 1938 | 3,700 | 10,000 {  ereies | oatteces § 
LEA Coke; 00d eae oat on sek ones ete «ve Sears 1,200 0 53,183 53,183 
12 | Collinsville, Grayson 100 0 35,052 3,672 
13 | Concord, Anderson...... 20 0 11,609 11,609 
14 | Corsicana,® Navarro 6,710 y 14,591,058 139/061 { 
15 Caria Waar sc sciccentassae ao val oiasewaste tian enleepoenen 475 y 6,940,687 37,302 
16 | East Texas,? Cherokee, Gregg, Rusk, Smith, Upshur.......... 1930 |136,000 2,000 1,831, ln" q mr 120,680, oe } 
17 |. Flag Take, Hendersott: ce casic.,«staow'cinicen ore «(ee cis ve ate oclow's 1937 405 40 539,730 51,819 
BS GinterscA ngainads estes aecmmreci ets ecctaele eaesiats ool tees 1936 60 0 37,364 5,762 
10:1 Gleapelandst Houghens: aes dcsudncvawsithaveniens choteks 1936 | 40 | 6,000y { AFINOIRC hapennooer \ 
1913 2,360y —f ; 
20) Grosbeck; Lamestone: 2's secs ccna adisleetsc@emies sot 1924 y 60y y 0 
1941 10 0 2,276 2,133 
: 4,850 ) 10 12,147 7,505 
PUN TO WHINE®  WOGR 2 seccch aise alta taletin setices etek tcc ciercae 1940 | 8,200 { 300 \ { 6,898,543 5,445,249 \ 
22 | Hemby (Elkhart),! Anderson.........0...ceececseeeceeces 1938 0 lyy 4,011 42 
2B HUME HON TA QUEUES isle neere diate noth dae cleans ais'e wrolonlatt 1936 100 0 13,971 1,050 
SE Tenement Ak Mia oF Ss Oe acho Ta wht cap 1931 0 | 6,000y 155,815C 53,8400 
Bhd Mildsies Paice. 3s «Le lonkice erik co eke whe oe 1942 | 500 100 132,682 132,682 
Dil arlanar Ohacdbine (as isk cy simone oslo x= ext Nese 1942 | 40 0 1,714 1,714 
27 Lone Beaty, CAGOREG: s soar cee an tae Nesp oe opace ae ed em 1938 100 y 51,861 14,967. - 
28 | Long Lake,? Anderson, Freestone, Leon.............0eeeeees 1933 | 10,000 v { apie ieieeere } 
29 | Long Lek, Basty A ndaraonts.2, oom eea as oe ee 1941 | 300 y 182,523 "130,531 
SO LIOGUS GUA soptetisis ¢ wlaretaresai tte sinja.s hip wie araies ght (ORFs wiaiss ate ve ae 1937 3yy 0 31,899 1,130 
31 Marion oeeniy (GhallOw) oi, sic clewepa's.0 is stoi nicisieus’s seinhatatse es 1939 670 z 286,912 60,798 
32) | Moxie LAmaglona vies Neils Many thee votevea aGiuaiy anh tans 1920 | 3,920 y 98,390,061 562,231 
33 Nastgabelinag,»* NGCOGAOChEET Siete sc aelen nett uak neein ee 1865 | 1,000y 0 434,587y mt} 
34 | Navarro Crossing,? Houston..........0..0ecccceeeueeeues 1938 | 1,040 | 3,450 \ rt ithe 4} 
35 | Nigger Creek, Limestone...........scceceeceeesecevseeees 1926 170 y 999,416 
231 
SB Oak wOdd 2 Ea0 i ics faseiain sl b's as ocike Sess the ata MEDERI « 1939 80 1,000 14,331 
87 | Opelika,? Henderson.........sceeceeecceeseecsucsuveenes 1937 z | 7,000y { arta Be sate 
38 | Panola (Bethany),25 Panola...........0.0ceseeeeeeceees 1921 60 | 28,000y 33,199 1% ee 


63,911 


| 
: 
b poncho . eae heads and explanation of symbols are given on page 264. 

1 Disti 

2 Oil and distillate field. Upper figure distillate production, lower figure oil production. C indicates cycling plant. 

6 Includes Hull and Pulaski Ferry 

6 pers Mildred, Angus-Edens, “Hodge, Birk Rice, Oil Ridge, and Old Powell Shallow. 

7 Inclu or 

10 300 surface acres Woodbine gas area not underlain by oil and approximately 3150 acres of Woodbi derl 
Clarksville gas area covers approxiniately 4850 surface acres. Total proved surface acres, both pays, oil ual cad On mag i 

4 Field extends into Louisiana. 

18 Includes Chireno and Jennings. 
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TABLE 1.—(Continued) 


Total Gas Production il production Reservoir P %, | Ch 
LG Number of Oil and/or Gas Wells : servoir Pressure,| “3 aracter 
BileesCa Kt. |) weeberet Oil and/or Gas We End of togg | Lb. per San. | of Oil 
During Number ® 
1942 End of 1942 of Wells & , 
E £3 Be eee aris 
i mE sre vg. at} © PL. a 
a ie cee |e SRS w loo lcg, |e ac a) rls 
Z i 4 AS) ee 8 gS. a ‘3 1942 B Weighted | 55 
2 ge | 8] 3/|82| Be /B2| & | $8 B. | Average (2s 
2 econ ees Eze es |) ie leper (eed? a gm 
1 2,725 1,364 6 1 0 1 0 5 0 0) 2,659 2,147 61 
2 z x 9 1 0 0 8 0 0 8} 1,300y y 42 
3 x i] 33 0 0 0 17 0 0 17| 1,680y y 38 
4 z z 10 0 0 0 1 3 0 1 y y 40 
5 z = 59y 0 ll 3 35 0 0 35 ie y 24 y 41 
9 15023 |2,1088 48 
6| . 7,593 | 1,407 161 20d Oe o| 9 o| oo eee Hee ay 
55 
7 15,085 6,188 18 7 0 0 0 15 0 0 y y 64 
61 
8 122,752 32,585 336 4 4 279 46 128 151| 1,750 {1,306 PM us 
9} 22,360 2,102 Clie ake 0 1 5 1 0 y y 34 
2,900 y 74 
10 17,663 8,619 54 30 0 0 39 15 36 3 y y 63 
y ] 43 
11 y y 30 30 0 0 30 0 30 0| 2,705 |2,705 of 
12 z z 2 0 0 0 2 0 0 2 y y 29 
13 0 0 ope {10 0 1} 1,620 y 12 
14 zt z 2,941y 0 7 0 669 0 0 609 y y 32 & 27 
15 x Z 55y| 0 0 0 14 0 0 14 y y 40 
16 692,0238 | 45,8478 27,387 8 | 345 | 836 |25,158 4 |16,637| 8,521) 1,620 /1,017 
38° 
ibe z Pg 25 3 1 0 12 1 0 12) 1,394 y 45 
18 x x 4 0 0 0 4 0 0 4 y y 21 
19 94,649 75,131 42 3 0 0 1 34 1 0| 2,535 |2,350 PM a 
11,800y y 30y) 0 0 0 0 y 0 0 275 y Gas 
20 2 £ 5 0 0 0 0 3 0 0 875 y Gas 
x z 1 0 0 0 1 0 1 0 y y 41 
a1| 1,328 74 | 376|125| 0| o | 373 | 3u| 361) 12 { s90bt2 A, 254 | 1.6 
22 1,162 15 2 0 1 0 0 1 0 0} 2,200 y 59 
23 x x Po ae Olle ee 0 1 y|oy 24 
24 36,966 16,307 27 0 0 0 17 0 0} 2,550 y 48 
25 239 239 10] 10 0 0 9 1 9 0| 2,750 |2,499 41 
26 3 delle Ol 240) Wale to 1 0 y y 48 
oe 3 0 1 0 1 0 0 1| 1,375 y 35 
28 eosss | 222| 4| o| 7 | 130 | 68 | 113) 26] 2,440 jni29 | PM]  @t 
99 1 0 0 12 0 12 0 y y 43 
30 0 0 0 3 0 0 3 y y 29 
31 1 1 1 37 0 0 37 y y 42 
32 0 6 3 208 0 0 208 y y 35 
33 01) 22 |ex0 38 | 0 0| 38 y| oy 23 
34 1 0 617 21 2 16 5} 2,700y |2,59318 37 
35 Ol. s4 1 0| 0 o} 60 y 
36 Granites o| 0 o| 0 y 
Seino!) 0 | 13 0 0 x 
38 o 8 y 4 | 78 0 4 y 
3 South dome. 
4 North dome. ae Pkt. 
8 Includes estimate of gas produced with oil and gas produced from gas wells. 
9 Upper sand. : 
u proauciag gas from sub-Clarksville. 
12 Corrected to 4075 ft. subsea. 


18 October 1, 1942. : ; . 

14 Field shows marked gravity segregation ranging from 15° to 30°. 
17 Gas wells. 

18 April 1942. 
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TABLE 1.—(Continued) 
ee ae eae eet eee eS re Pe 


Deepest Zone Tested 


Producing Formation to End of 1942 
o Depth, Avg. Ft. 
b . Depth 
ra a Bot- Net Thick- ona 
E Name Age* aig Bk ‘ota ne z Name Hole, 
a € 1 Zo * | Prod. BT s i 
f 3 E ne | Wells £ 
‘4 Sie a = 
‘1| L. Glen Rose CreL | L | 15 | 5,584 | 5,611 25 AF | Travis Peak 6,051 
2 | Woodbine CreU iS) 23 2,992 | 3,008 15 AF | Woodbine 3,008 
3 | Woodbine CreU NS) 25 3,632 | 3,666 34 Ds_ | Fredericksburg 4,648 
4 | Cisco Pen §, L y 1,630 | 1,683 25 AF | Ellenburger 2,530 
5 | Basal Walnut CreL DL vu ‘ : << ane AF -| Trinity 1,800y 
6 | Woodbine CreU S | 20 | 5'634| 5,774 | 448 D_ | CreL (Washita) 6,300 
L. Glen Rose OL | 19 4,984 | 5,040 20 MC : : 
7 | L. Glen Rose L 23 5,930 | 5,940 10 D Travis Peak 6,019 
L. Glen Rose (Pettit) CreL OL y 5,825 | 5,905 3 y F MC 
as 
8 | Woodbine CreU NS) 25 3,680 | 3,758 Oil 18 AF | Trinity 9,085 
9 | L. Glen Rose : CreL L 20 7,412 | 7,612 10 AF || Trinity 9,085 
Paluxy BS) 21 5,600 | 5,700 50y , 
10 | L. Glen Rose (Rodessa) OL | 10-18} 7,400 | 7,500 25 A Travis Peak 8,600 
L. Glen Rose (Pettit) CreL OL | 10-18| 8,000 | 8,100 24 
11 | Paluxy CreL s 21 6,300 | 6,360 55 A Paluxy 6,416 
12 | Strawn Pen 8 y 3,848 | 4,219 20 ML | Strawn 4,219 
13 | Woodbine CreU iN) 25 4,522 | 4,540 10 D CreL 5,217 
14| Nacatoch Corsicana (Wolf ; 
City) CreU 8 y 800 | 1,260 12-20 AF | Woodbine 3,570 
15 | Woodbine CreU 8 22 2,930 | 2,990 20 AF | Woodbine 3,646 
16 | Woodbine CreU s 25 3,632 | 3,665 35 =. Paluxy 5,020 
ne 
17 | Woodbine CreU § 23 3,050 | 3,075 5 AF | Travis Peak 6,518 
18 | Carrizo Eoc NJ v 2,186 | 2,200 10 ML | Wilcox 2,265 
19 | Woodbine CreU § 25 5,976 | 6,083 25 A Woodbine 6,300 
Nacatoch CreU 8 25 710y| — 750y 40y AF 
20 | Woodbine ' CreU § 20 2,945 | 2,960 15 ‘AF | Woodbine 3,208 
L. Glen Rose (Pettit) CreL L y 5,685 | 5,776 6 y AF | L. Glen Rose (Pettit) | 5,796 
as 5 
1 Woe CreU N} y 3,910 | 4,225 | Gas wt AF | Paluxy 6,535 
Woodbine 27 4,475 | 4,875 | Oil 110 
22 | Woodbine CreU 8 25 5,409 | 5,422 y AD_ | Woodbine 5,487 | 
23 | Queen City Eoc § y 1,458 | 1,483 8 ML | Mount Selman 1,490 
U. Glen Rose 4,097 | 4,107 10 } 
24 | L. Glen Rose CreL L y 5,070 | 5,138 an ee D_ | Glen Rose 5,138 
as 
25 | L. Glen Rose (Gloyd) CreL L 16 5,973 | 6,028 | Oi 15 AD |L. Glen Rose (Dees- 
; Young) 6,205 
26 | L. Glen Rose (Pettit) CreL OL | Por | 10,163 | 10,212 y AD | Travis Peak 10,604 
27 | Woodbine CreU 8 y 4,006 | 4,010 4 Af | Woodbine 4,015 
28 | Woodbine CreU S | 25 5 
29 | Woodbine ( CreU 8 | 24 
30 | Buda, U. Washita CreL DL y 
31] Tokio CreU 5 y 2,336 | 2,346 10 A Tokio 2,346 
32 | Woodbine CreU Ny] 25 3,000 | 3,085 50 AF | CreL or older 8,847 
33 | Weches Eoc SH uv 80 y ML | CreL 5,484 
34 | Woodbine Creu | 8 | 22 Oi 7} | DF. | Woodbine 5,968 
35 | Woodbine CreU 8 25 15 AF | Woodbine 3,509 
36 | Woodbine CreU 8 3 D | Woodbine 5,913 
37 | L. Glen Rose (Rod ; 
The 5 monies Ls 4h {| AF |L.Glen Rose (Pettit) | 9,740 
38 | Various!® 8, L 40 A | Salt 11,303 


19 Nacatoch 1100 feet, gas; Buckrange 1700, oil; Barlow 2300, gas; Adams 2650, gas; 


Til ; 
Jeter (Glen Rose) 5700, gas; Pettit, gas, ler (Paluxy) 2300 gas; Werner 3600, gas; 


so 5 
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TABLE 1.—(Continued) 


Area Proved, Total Oil Production, 
Acres Bbl. 
Year 
5 Field, County =e ; ; 
3 covery! Oil Gas? To End of 1942 | During 1942 
g 
=) 
39 | Percilla,2 Houston.........-- . 300 | 800 
= : Re ee ME bo otids = ees nacre Gn aoe 1937 10y 200y { 29,551 0 \ 
40 | Pickering, ACL apenas eegese en Ado Da oad Geriorasa ue 1941 20 0 948 151 
Ade) Pittsburg, Camp. 2c or. nineties eerie tee tie ein ene ts 1940 560 0 140,733 93,627 
42.| Pleasant Grove, Rusk........-.--s0++seeeereeteeess sees 1941 200 0 77,768 59,663 
43 | Pleasant Grove (shallow), Rusk.......---+++-++2s005505 1941 40 0 10,384 10,384 
44 | Post Oak (Chilton), Falls..........-+---+s+ese stoner: 1922 lyy 0 178,983 223 
45 | Potter (Caddo),!® Marion. ......--.+-++sersrrevreeeseee 1905 980 0 7,705,338 25,608 
46 | Pottsboro, Grayson......-..---.0e-seeeec ers se trees .| 1928 20 lyyy 11,805 940 
47 Powell,?° WN GDANTO cacti 5 -rereieattele, evwleesbervaae mone = lei4h ..| 1923 2,600 y 111,740,515 554,028 
AS Ouitman, WOOds. ice demaee wnnae tanec en ee nee 1942 400 0 3,080 3,080 
49 | Red Lake,? Freestone.......---..2eeeeccecccccrsrttreees 1934 10 3yyy { ae a 
Moti Rivtdand, Navarro. 0c..0.. cescoZedeer epee yewnn ners Goes 1924,| 440 y 6,669,210 12,584 
51 | Rodessa (Dees-Young),?16 (SiTT ee eae oe do an Mee ciao Gre 1935 5,010 3,250 29,800,24271 1,697,5712! 
52 | Rodessa (Hill-Gloyd),?»" (tse te) ies erent 1936 | 1,885 10,150 9,126,4192! 418,47721 
53 | Rodessa (Hill-Henderson-Gloyd),? (Magione. sees = Saar rae 1937 | 4,035 10,150 12,496,646 949,02624 
54 Rodessas215 Total... cee wiciene > siggeiniel-ie «iajoisieiaye te 0 eigie's 10,930 23,550 51,423,3077! 3,065,074 
55 | Rowe and Baker, Henderson......------------20 00000 1939 80 0 82,412 468 
BG.| Shelbyville, Shel0y.....0.--- 0 eect er ces ee tt eters 1917 50 0 14,911 1,300 
57 | Sulphur Bluff, Hopkins........-.------ssssrcsr esr 1936 855 0 9,575,508 1,537,833 
58 | Talco, Franklin, Titus...-...---22+00s et rer eerste 1936 | 7,850 0 57,628,610 9,504,827 
59 | Tehuacana, Limestone......-..--+--+000r0creeers 1940 60 0 38,1 10,616 
60 | Tri-Cities, Henderson...:....-+--+2++:20eerccrrert 1941 y 160y 34,188 28,249 
Git Peinity, Houston. 22. v esi meee ger eter ets 1934 120 0 1,895,908 140,276 
62 | Van (Deep), Van CAPT OMe tele chet chcen ate a Oa ON 1929 4,520 60 132,918,835 3,383,355 
63 | Van (Shallow), Van Zandt........----220000r seer tenn 1933 200 0 332,365 20,653 
64 Mia hbotnle cah past aeh een scone Cir peer Sar asi 4,720 60 133,251,200 3,404,008 
Beare ate yre pd ge kee tierra 924 | 1,500 | 7,280 { or 009 iio} 
(ivi l| Nien B27 ein gp conic DOU DoE Gaer atm Oc 2 aa 1942 225 0 23,607 23,607 
By iloy, Reptngs? Gre00 sas -c.kearyn sesh tine snr seed oe 1938 | 40 | 4,500 atte eae } 
68 | Wortham,” Freestone.....-------s0sccrrer errs 1924 715 0 22,938,931 167,288 
16,037,666 6,895,129 
69 TUE) ewes sade aoe neces en oa eee { 2,405,795,023y | 152,038,152 \ 
- ABANDONED Freips 
Year | Year 
Dis-- | Abd. 
; “tos | 1935 | 10 0 750 0 
70 | Beulah (Lee-Tex), Angeling.....-.s+eeercereeeres 9 
71 Cine mith ead ticks. beh, -crtwe athe on tao mE 1935 | 1937 200 0 289,030 0 
72,| Cedar Creek, Limestone.....-..--++sess0e rere 1927 | 1930 30 0 330,600 0 
73 0 150 0 0 
14 100 50 29,166y 0 
5 10 0 33,000 0 
78 10 0 12,830 0 
71 0 | 4,004 0 0 
78 x ‘4 27,991 0 
79 10 0 60 0 
80 200 0 261,134 0 
81 on Q si0498 0 
82 | Witherspoon-McKie, Navarro. . 400 0 5 
83 Total, Abandoned Fields. . 1,810,806 0 
16,037,666 6,895,129 \ 


84 Grand Lotalicenserptee tase se an ele sae Fe 2,407,605,829y 152,033,152 


20 Includes shallow production discovered and produced since 1923 in the Powell Woodbine producing area. 
21 Production by horizons estimated. Includes distillate production. 
24 Wortham Shallow discovered in 1912 included with Wortham. 
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TABLE 1.—(Continued) 


5 -production! . Character 
Total Gas Production : thods, Reservoir Pressure,| ‘ 
Millions Cu. Ft. Number of Oil and/or Gas Wells Sar ris: | Lb. per Sq. In. : of Oil 
During Number 
1942 Endo 1083 of Wells & Gravity 
5 23 be Avg. at | | Pia 
4 To End | During | 3= 3 Biles] yw bo “ Initial | End of Z 6oF., | 4 
5 | of 1942 1942 | Se | 8] 8 | 2A] 2 2 2 | 3 1942 | % | Weighted | 33 
a ‘Be fa | 7S | oe Be ss - | Se & | Average |S. 
Z Be | 2 | 2|fa| £6 | es! & | 25 s 38 
ne | Cat | Cea eed) eee ae a |.) eo). - 1 oe) oe 
39 807 63 8:1) 9) eee OpRs ee he ; aj 
40 x z 1 Go Oras 0 0 0 y y 0 
41 z z Cue) Ould 5 | 0 2 3| 3,408 y 42 
42 x z FF ek) Yo [a 70 4 3 y y 40 
43 L z Til ec One Onna oD Toher'0 0 1 y y 35 
44 z x By OF Od 0} 0 0 0 y y 33 
45 x z 78yll 0 Os emul mee 28 | Oo 0} 28 y y 40 
46 x z 160") 0-160 re ee 0 1] 300 v 39 
47 z L 766i) 220s Onna 149 | 0 0} 149) 800 y 38 
48 0 0 Colca Oe O 1~| 0 1 2,742 |2,742 42 0.9 
49 1,994 49 Sah ede ecient On a2 0 0} 2,102 |2,005 y 
50 Fe z 1114) P0uhe 0r ao 4] 0 0 4 y y 38 
51 y 9,3928 | 298) O}] 9| 41 220 | 9 24| 196] 2,700 | 700 43 
52 y | 3,9758 s9| 0} 10] 19 52 | 8 18} 34] 2,700 | 500 RP 42 
53 y | 10,3978 | ~181| O| 11] 19 119 | 15 47| 72] 2,677 |1,050 42 
54 y | 23,7648 | 568] 0]| 30| 79 391 | 32 89} 302 
55 r 2 Ral SO ee seed 2 0 0 2 y y 32 
56 Pe r 2 0}; 0} Oo 1 0 0 1 y 38 
57 z x 73 Out aG Neen) 73 | 0 0| 73} 1,900 y 23 
58 x z 7 fel Mae fig ame we 7 742 | 0 5| 737] 1,920 y 21 
59 x r Si Ore 20s 0 3 0 0 y y 21 
60 y y tie SO! 4 OF hand Onl 0 0} 3,650 y 60 
61 y y 20 0 0) a2 15 0 0 15| 870 y 24 
62 y y BS2i\p wel) Ont ees 56222] 2 334] 228/ 1,230 |1,09123 34 
63 y y 39 0 0; 0 30 0 0} 30 y y 31 
64 y y 621 VAP Os 592 L|aee 334| 258 A 
y 
65| 114,364 7,407 248) 3) | y 14 | 75 hh oats } act 2,158 59 : 
2,660 |2,535 59 
66 0 0 6:5 60" (e CO G0 4 2| 1,242 11,126 36 0.8 
67| 21,005 | 16,686 Ce gt Social eat (Ie, lage 0 0} 3,468 |2,340 | PM \st | 
38 
68 2 a} si] 2} 0} @ | 82} 0 of 32] | oy 137 
69 | 1,823,369y | 328,808y |36,624y| 265 | 437 | 974y [29,126 | 445y | 17,786) 11,340 
ABANDONED FiE.ps 
70 0 1 0 200y| x 24.0 
71 y 10y 0 1,950 z 40.6 
72 y 14 0 z x 37.0 
73 4,750 15 0 250 z Gas 
74 z 22 0 757 r 46.0 
75 0 1 0 Pi 2 32.0 
76 0 2 0 x 34.2. 
77| —20,200y 50y 0 276 z Gas 
78 2 2 0 z r 31.3 
79 0 1 0 t Pa 23.0 * 
80 0 5 0 Py z 42.0 
81 0 3 0 z x 46.0 
82 0 85 0 z z 19.0 
83| 24,950 211 0 


84| 1,348,319y | 328,808y | 36,835y 265 | 437 | 974y |20,126 


| 445y 17,786] 11,340| 
22 Three ber producing from Sub-Clarksville. 


*3 Brown san 


S | Line Number 
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TABLE 1.—(Continued) 


ene eter eee eS ee” 


Deepest Zone Tested 


Producing Formation 
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to End of 1942 
Depth, Avg. Ft. 
rs B Net Thick- Depth 
Name Age? eee ee Top ot- ness, > Name c 
3 | @ | Brod. toms | Avg. FL | 3 Hole, 
3| & | 7" | Wells 2 
e) Ay nD 
. 1932 | 5,93) : a 
Woodbine CreL eae Gas $\ | A | Cre (Del Rio) 6,634 
Nacatoch CreU S y 1,475 | 1,510 20 ML_ | Washita 3,343 
Travis Peak CreL s 16 7,948 | 8,200 62 : A Travis Peak 8,203 
3 and 
Woodbine CreU 8 20 4,055 | 4,062 5 Shore- | Woodbine 4,372 
line 
: f and 
Nacatoch CreU iS] y 2,910 | 2,965 25y Shore- | Woodbine 4,372 
line 
Bo are CreL L y 1,025 | 1,046 10 AF | Trinity 3,567 
[oko } Ora] 81 GH S80 | aay |) aks nc OMe Cokie) 2,400 

rinity (Basal) CreL 8 y 830 838 8 MU _| Ordovician, or older 6,004 
Woodbine CreU § 25 2,925 | 3,000 40 AF | Trinity 6,506 
Paluxy CreL S | 24 6,280 | 6,544 40 AD | Paluxy 6,544 
Woodbine CreU § | 20 4,850 | 4,950 25 AF | Woodbine 5,002 
Woodbine CreU § 25 2,975 | 3,040 20 AF | Glen Rose 5,414 
L. Glen Rose (Dees-Young) CreL Ls ly 5,794 | 6,040 25 AF 
L. Glen Rose (Hill, Gloyd) CreL §,L| 16 5,914 | 6,000 20 AF 
L. Glen Rose (Hill, Henderson, 

Gloyd) CreL §,L| 15 6,044 | 6,094 20 AF 

: Salt, CreL, or older | 11,484 
Woodbine CreU iS] 20 3,140 | 3,149 6 AF | Woodbine 3,149 
Blossom? CreU 8, L y 3,196y| 3,348y 10 ML | Georgetown 3,520 
Paluxy CreL i] 25 4,487 | 4,523 36 AF | Glen Rose 6,600 
Paluxy CreL S 20 4,200 | 4,300 35 AF | Salt 9,048 
Woodbine CreU S y 2,640 | 2,700 10 AF | Georgetown 2,825 
L. Glen Rose (Rodessa) CreL L y 7,608 | 7,641 20 A | Travis Peak 8,474 
Carrizo Hoc § y 1,987 | 2,015 25 Ds _ | Salt-dome material 3,855 
Woodbine CreU i) y 2,682 | 2,950 268 AF 
Nacatoch CreU $ y 1,200 | 1,220 20 AF ; 

Travis Peak 7,501 
Nacatoch, Blossom CreU Ls y ; 
Glen Rose 8 15 800 | 6,160 15-40 AD | Travis Peak 6,490 
Travis Peak CreL L 12 
Woodbine CreU § 25 2,766 | 2,780 12 AF | Paluxy 4,411 
L. Glenn Rose (Rodessa) y 6,768 | 6,770 | Gas 2 
L. Glen Rose (Pettit) CreL OL y 7,244 | 7,268 | Gas 35 D_ | Cotton Valley 10,284 
_ Glen pe (Pettit) y ey oa Oil Ras 

acatoc y , ’ 

Woodbine Lore | S |{o% | a'og0 | 3,050 | 35 } | AP Glen Rowe oe 
ABANDONED FIBLDS 

Queen City Eoc g | 2 | 2,045 | 2,053 5 ML | Carrizo 2,324 

Sub-Clarksville, (Eagle Ford); 

Woodbine ee CreU §,SH) y 5,054 | 5,059 5 AF | L. Glen Rose 8,383 
Woodbine CreU | S | 25 2.885 | 2,940 10 AF | Woodbine 3,310 
Corsicana (Wolf City) CreU iS] z 880 | 1,020 13 A | Woodbine 3,057 
Blossom eU §8,H| y 1,990 | 2,087 y ML | Blossom 2,125 
Unknown z xz | 3,767 x Crev | Glen Rose 6,056 
Buda CreL L | 20 1,000 | 1,160 20 AF | Glen Rose 1,409 
Nacatoch CreU 8 | 25.5 710y| 750y 40y AF | CreL or older 8,845 
Austin CreU Cc x 607 700 8 F_ | Travis Peak 3,398 
Wilcox Koc s y 1,021 | 1,032 8 ML | Wilcox. 1,032 
Woodbine CreU S | 20 5,120 | 5,125 10y MU_ | Woodbine 5,302 
Blossom CreU Se) oa 2,073 | 2,085 10 ML | Blossom 2,302 
Nacatoch CreU § | 14 825 875 19 AF | Woodbine 3,480 
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were totally exempt from the shutdown 
orders of the Texas Railroad Commission. 

The Commission issued several new 
orders to East Texas field operators in 
order to curtail the increasing production 
of salt water, which had caused the res- 
ervoir pressure to decline to a low of 
1007.87 lb. in March 1942. Among these 
orders was one dated Feb. 20, 1942, allow- 
ing the operators: (1) to transfer or sell 
their ‘‘salt-water bonus” allowables to 
any other operator or to a salt-water 
disposal company instead of producing 
the same on their own leases; (2) to shut 
in, after March 1, 1942, any wells making 
more than 100 bbl. of salt water per day, 
and produce the shut-in allowable from 
the other well or wells on the same lease 
or elsewhere, as approved by the Commis- 
sion, provided the shut-in wells are retested 
every six months; (3) allocate as much as 
6 bbl. ‘salt-water bonus” allowable to 


‘any well not making as much as 25 per 


cent water. 


DISCOVERIES 


Amerada Petroleum Company’s No. 1 | 
C. B. Kennemer was completed as a dis- 
covery well for the Coke field, Wood 
County. Production was found in the 
Paluxy sand, the horizon from which the 
Talco and Sulphur Bluff fields produce. 
The Delta Drilling Co. and Rube Benton 
No. 1 J. B. Goldsmith also found Paluxy 
sand production and opened the Quitman 
field in the same county. 

The Coke and Quitman fields represent 
the second and third oil discoveries for 
Wood County, respectively, and the first 
oil production secured in the county from 
the Paluxy sand. The only other field in 
the county, at present, is Hawkins, which 
produces oil from the Woodbine sand. 


TABLE 2.—Summary of Drilling Operations in East and East Central Texas 


Discoveries, Extensions, and Important Wildcats Drilled during 1942 


County Drilled by Well Number and Firm Survey Producing 

8 : Formation 
2 

8 
3 

1 Magnolia Petr. Co. 1, C. W. Campbell J. B. McNeeley Woodbine 

2 ohn Messenger 1, Bene’ field & & Singleton | John Wanhope Gloyd 

3 Humble Oil & Ref. Co. 1, H. F. Curtiss John Vaughn? No. 53 | Pettit 

4 Magnolia Petr. Co. 1,8. E. 1, Josiah Thomas 

5 J. B. Stoddard 1, W. E. Smith J. B. Edwards 

6 . T. Myers 1, Cox W. C. Sanford 

cf J.B. White, Grady Vaughn et al, } 1, W. H. Jackson J. E. Hopkins 

8 Ohio Oil Co. 1, F. E. Hill, Jr. T. Du Bronner 

9 Delta Drilling & Lone Star Gas Co. | 1, W. J. Gentry C. M. Walters 
10 Texas Company 1, Elva T. Brown Armstead Eans 
ll K. A. Gillespie et al. 1, G. T. Lundy John Forbes Wilcox 
12 American Liberty Oil Co. 1, J. P. MeNatt Enos Murphy 
13 | Hollandsworth Drilling Co. 1, J. D. Baker John Warren Woodbine 
14} Limestone...i.......050055 Texas Company 1, W. A. Keeling A. Whitaker 
DR Morris’ 25. coveeeeias ys Bert Fields 1, P. H. Pewett B. B. B. & C. No. 426 
16 . H. Marr 1, Morris Sacred aa Est. | B. B. B. & C. No. 319 
APA NGVarrd fosas onemeeanenes « Falcon Oil Co. 1, J. C. K 8. Denton 
LBA BHELBY:. «vars vacuo ined Humble Oil & Ref. Co. I, RW. ree Wm. Reynolds 
19 E. E. Hurley, Vaughn et al. 1, Frost Lumber Co. W. M. Waterman 
20 Imperial Petroleum 1, Anna H, Hanson Stephen English 
21 ...| Sun Oil Co, 2, Friedlander John Slaydon Rodessa 
2 se 0 vu: ee ms i. a re McClelland | M. Del Torres r 

...| Amerada Petroleum Corp. Koh ennemer Joseph Knight Pal 

24 Delta Drilling Co. & Rube Benton] 1, J. B. Goldsmith 8. rein panigh Paki 
25 Magnolia Petr. Co. 1, G. A. McCreight E. Esparza 


acti coi ete 
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The Hollandsworth Drilling Co. dis- 
covered the first oil field in Hunt County 
when No. r J. D. Baker produced from the 
Woodbine sand on the upthrown side of a 
fault, along the Mexia fault zone in the 
south central part of the county. This 
field is now known as Weiland, although 
it was first called Club Lake. 

John Messenger’s No. 1 Benefield and 
Singleton, Cass County, was completed 
in the ‘“Gloyd” limestone of the Lower 
Glen Rose as the discovery ‘well for the 
Kildare field. 

Humble Oil and Refining Co. discovered 
Pettit lime production in No. 1 H. F. 
Curtiss, to open the Larissa field, Cherokee 
County, at the deepest producing level 
in the district. ; 

Magnolia Petroleum Co. completed its 
No. 1 C. W. Campbell in Anderson County 
as a discovery well for the Concord field. 
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This well produces 12° gravity oil from the 
Woodbine sand. 

The only important extension during 
1942 was to the Chapel Hill field in Smith 
County. 


CONSTRUCTION OF Ort PIPE LINES 


The outstanding event in  pipe-line 
construction during the year was the laying 
of a 24-in. line from Longview, Tex., to 
Norris City, Ill., by the War Emergency 
Pipe Lines, Incorporated. As a result of 
the construction of this line, the Shell, 
Pan-American, and Sun-Stanolind lines 
from the Texas Gulf Coast to the East 
Texas field were in the process of being 
reversed, and several gathering and transfer 
lines were being completed in, and near, 
the East Texas field. Table 5 shows pipe 
line construction for the year 1942. 


TABLE 2.—(Continued) 


tg 8 ere) Peer rt 


Discoveries, Extensions, and Important Wildcats Drilled during 1942 


eee Pressure, Lb. 
: per Day per Sq. In. 
Depth | Total Deepest Choke or 
5A ee LE ate Gan | Rsseie Remnarkus 
e 7 WS 9 

#\P Ft. Ag eae Oil, | Mil- Jof an Inch : F 

g U.S. | lions Casing | Tubing 
a Bbl. | Cu. 

g Ft. 
& 

1| 4,522 | 4,669 | Woodbine 201 | None | Pump Discovery well, Concord field 

2} 5,992 | 6,205 | Dees-Young 186 | 0.250) 14 1,000 500 | Dis. well, Kildare field 

3 | 10,163 | 10,604 | Travis Peak 37 | 0.065) 44 910 95 | Dis. well, Larissa field 

4 9,006 | Travis Peal Dry hole, east of Mixon 

5| ° | 5,020 | Quartzite Dry hole, 1 mile west of Alma 

6 6,110 | Paluxy Dry hole, 5 miles north of Winnsboro 

7 9,048 | Salt Deep test, Talco field 

8 10,115 | Pettit Dry hole, 5 miles north of Butler 

9 8,704 | Travis Peak Dry hole, 3 miles southwest of Athens 
10 9,965 | L. Glen Rose Dry hole, § miles southwest of Chandler 
11| 3,215 | 5,016 | Wilcox 131 Pump Dis. well, abandoned account water 
12] " 6,895 | Smackover lime Dry hole, 5 miles west: of Greenville 
13 | 2,761 | 2,779 Woodbine 266 | 0.013) %4 50 105 | Dis. well, Weiland field 
14 6,018 | Schist Dry hole, 6 miles southwest Cooledge 
15 5,027 | Paluxy Dry hole, 7 miles northwest of Naples 
16 4,817 | Paluxy Dry hole, 8 miles north of Naples 
17 6,455 | Schist Dry hole, 10 miles west, of Currie 
18 6,446 | L. Glen Rose Dry hole, slight show oil and gas 
19 6,786 | L. Glen Rose Dry hole, 10 miles southwest of Center 
20 5,361 | L. Glen Rose Dry hole, 134 miles northeast Shelbyville, slight 

spray eS 
i 102 | 0.032) %z 875 70 | Dis. well, Rodessa zone, Chapel Hill field 

a a aia Staal : ée Dry hole, 5 miles southeast of Gilmer 
93 | 6,262 | 6,384 | Paluxy 1,920 | 0.206] 2 225 | 95 | Dis. well, Coke field 
24| 6,280 | 6,540 Paluxy 726 | 0.229 A 625 590 | Dis. well, Quitman field E 
25 6,665 | Glenrose Dry hole, 4 miles southeast of Yantis 


476 DEVELOPMENT AND PRODUCTION IN EAST AND EAST CENTRAL TEXAS IN 1942 


Commission, Austin, Tex.; Mr. R. O. 
Garrett, Arkansas Fuel Oil Co., Shreveport, 

The authors wish to express their appre- La.; Mr. J. S. Hudnall, Tyler, Dems Mr. 
ciation to the following named persons for T. J. Burnett, Humble Oil and Refining 
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Fic. 1—LocaTIon OF OIL AND GAS FIELDS, East AND East CENTRAL TEXAS. 
(Texas Railroad Commission Districts 5 and 6) 


their assistance: Mr. Jack” K. Baumel, Co., Tyler, Tex., Mr. L. T. Potter, Lone 
Director of Production, Texas Railroad Star Gas Co., Dallas, Tex.; Mr. K. A 


. 
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_ TaBLe 3.—Production Statistics, ast Covell, The Pure Oil Co., Fort Worth, 
4 Texas Field Tex.; Mr. Melbert Schwarz, Seaboard 
¢ Average Reservoir| Production, | Number Oo” ieee Dalles Lex: ie a Boe 
v aC ese at eke 3 of Days Sun Oil Co., Dallas, Mexay Mit-oe ke Ue 
fs perisas la. Gal.) WWE Rawlins, Union Producing Co., Shreveport, 
rad La.; Mr. M. A. Andretta, Delta Drilling 
4 Jan. Tose. 1,025. 58 12,196,925 7 Co., Tyler, Tex.; Mr. A. L. Selig, Stanolind 
“ Mar. 3..-. 1,007.87 9,204,244 13 Oil and Gas Co., Houston, exe site Jago. 
May 1 11049:75 9:735.730 13 rate Barnsdall Oil Co., Tulsa, Okla. ; 
aera GR Ch ae oa (xa r. L. A. Hancock, Magnolia Pipe Line 
ae Be a con Grtecton Tek | 
Oct. Eevee poets ey 9 They wish also to thank the following 
Dec. 1..... T017.12| 11,055,614, 9 employees of the Magnolia Petroleum Co. 
% eich ASecraue:s.025.40|, 120,680,505|--328 for assistance: Messrs. C. A. Awalt, Dan 


a LEE 


2 Data from Texas Railroad Commission. 


C. Williams, Jr., Lester T. Daniel, M. S. 
Priddy and Capt. J. A. Walker. 


TABLE 4.—Oil-recovery Data on Older Woodbine Fields as of January 1, 1943 


2 Cumulative 
Cumulative Net 5 
Field County Production, Proved | Thickness,| Acre-feet Production, 
Bbl Acres Ft Bbl. per 
7 é Acre-foot 
Boggy Creek....... Anderson, Cherokee 5,112,383 960 32,640 157 
Vat ela dintelete act's Anderson, Freestone, 25,774,230 9,700 174,600 148 
Henderson 
(Cine Gin Ar oeeumeicren Navarro 6,940,687 475 9,500 731 
ast) LEXAS. aie < aur Cherokee, Gregg, I,831,943,446 136,000 4,760,000 385 
Rusk, Smith, Upshur 
lag Lake.'...0..+.. Henderson 539,730 2,025 266 
PRS it rate ako eh slau ne Limestone 98,390,001 196,000 502 
Nigger Creek...... Limestone 2,999,406 2,550 1,176 
OW Ll tre Gee ni eye: Suge fr Navarro III,740,515 104,000 1,074 
Richland’). sc).. s.- Navarro 6,669,210 8,800 758 
Van (deep)...-..-. Van Zandt 132,918,835 1,211,360 bb ae) 
Wortham......-... Freestone 22,938,931 25,025 O17 
Cedar Creek?...... Limestone 330,000 300 1,102 
JeGETS Los coy Fig poe a Cherokee 261,134 2,000 I31 
2 Abandoned fields. 
TaBLE 5.—Pipe Lines in Texas during 1942 
, Length, | Size, 
Company From Lo Miles Ta Status 
Construction of Pipe Lines 
PT Keine Hawkins Gladewater 544 4 | Completed 
Seed enor Ppek a ert (AB Fs Chapel Hill- East Texas field] 8 4 | Completed 
War Emergency Peale heterersaieretstorete = Longview Norris City 530 24 | Completing 
Pipe Lines Taken Up 
i MERE Valin loldio otiele otal ais: =ie\0le ocala | Bast Texas field | Houston 200 8 
eerie eM NON I IEE CAN ane ap Van Hawkins 25 Bae) 
iPexAs eRe ie COme tes ces sl eieiee isis Hes 88 2° East Texas field| Douglas 3834 10 
Mecaw Pali Comt dun teion et cei ny Douglass Port Ace oe : 
Mexas’P ls, CO. voces set Oil City, La. San Augusti Gag) 


Oil and Gas Production in the Texas Gulf Coast during 1942 


By P. B. Leavenworts,* MemsBer A.I.M.E., anp W. H. Houcn* 


DEVELOPMENT during 1942 led to the 
discovery of 26 new fields in the Texas 
Gulf Coast, as compared with 27 during 
1941. Of these, 19 are classed as oil fields, 
4 distillate fields, and 3 gas fields. Produc- 
tion from the new fields amounted to 
614,467 bbl. to October 1942. 

Producing Sections —Discoveries in 1942, 
compared with the previous two years, 
classified by producing formations, are 
shown in the following table: 


| Cook 
Moun- 


Yegua 
tain 


It is interesting to note the increase in 
Wilcox discoveries due to the extensive 
geophysical campaign that has been con- 
. ducted since 1940. 

Drilling —During the year 688 wells 
were drilled, of which 574 produced oil or 
gas and 114 were dry. This represents a 
considerable decline in activity over the 
previous year, when 1405 wells were drilled 
in the area, of which ro81 were producers 
and 324 failures. Jackson County con- 
tinued to hold the lead, with 222 wells 
completed. 

Production.—Despite curtailed drilling, 
production amounted to 118,009,451 bbl. 
for 1942, indicating a slight increase over 
the 113,726,893 bbl. produced during 
1941. The statistics in Tables 1 and 2 


Manuscript received at the office of the Insti- 
tute April 9, 1943. 
* Gulf Oil Corporation, Houston, Texas. 


Sree we 


include condensate and distillate as oil 
production, because many Gulf Coast 
fields produce oils with a wide variation — 
of specific gravities, all of which are com- 
mingled in pipe lines. 

Table 3 shows by counties most of the 
activities referred to. The number of wells 
drilled includes only field wells; not 
wildcats. 


OUTSTANDING FIELDS OF 1942 


The Texas Gulf Coast covered in this 
report has 270 more or less active oil and 
gas fields, including the new discoveries of 
1942. Of these the most outstanding from 
the standpoint of production are listed in 
Table 4. Each of these fields produced 
one million barrels or more during 1942. 
Some of the fields where new extensions are - 
occasionally referred to as separate fields, 
such as West Columbia and New West 
Columbia, or Thompson and South Thomp- 
son, are combined to give a more accurate 
outline. Two interesting facts may be 
noted from this list of some 26 oil fields: 
(1) that the Lolita field, Jackson County, 
is the only discovery since 1938 to produce 
more than one million barrels annually, 
although there have been 79 discoveries 
since Jan. 1, 1940; (2) that 20 of these 
26 fields produce from the Frio. 


NeEw FIeLtps 


Alief, Harris County—Pure Oil Com- 
pany’s No. 1 Mike Albanese was drilled 
to 8637 ft. in Cook Mountain shale. After 
numerous tests the well was completed on 
Apr. 20, 1942, in a Yegua sand at 7919 
to 7924 ft. for 54 bbl. of 52° gravity oil 


‘and 3,335,000 cu. ft. of gas through 
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TABLE 1.—Oil and Gas Production in the Texas Gulf Coast 
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> Footnotes to column heads and explanation of symbols are given on page 264. 


Nast ‘ Total Gas 
Area Proved, | Total Oil Production, Bbl. | _ Production, 
: 2 Millions Cu. Ft. 
Year 
of 
Field, County Dis- 
3 cov- 
ery 7 To End of During | To End) During 
8 Oil | Gas? 1942 1942 | of 1942] 1942 
a 
o 
a 
& 
“lO Dg 207 ee ee eC Re oy ee rac 1939 50 0 
|| TLE ESSE aati 2 ee eee 1942 40 a ae st 
3 Allen, razon ee ee ee eh Me ees ee ee 1927 10 0 90,832 0 0 0 
Bol Alta Loma, Galveston « . oc snests aici e se tac ee 1940 205 0 487,584 75,271 y y 
Wee Aumclian SG ERSOM. 0: . See. else cine, erpe sv elsis ele Pe ns wine 1936 1,000 7,107,53 1,380,083 
6 | Anabuac, Chambere...........:0-s.0ceceeeereueues 1935 | 7,000 4 25680'081 3'387,642 Poly 
WalPANgletOnN BIGZOTIG, ofa. 42. co. sams se eus Sorte y- 1939 700 0 7,206 75,441 0 0 
8 | Aransas Pass (McCampbell), Aransas............-- 1936 2,340 y 11,315,650 626,031 y y 
QR UArmOUrMLGHIGOT dG. 6 o.0 cas Of tenes Se Mesias 1938 125 y 168,739 17,577 0 0 
ROW Sarridla ilar dt GE oc. tei ledien Biistes -W's elec wenn 1932 100 y 2,327,775 94,796 0 0 
i Cpe bapa it pit Nie oe tah <p pena ene a 1940 40 40 200 y Shut in 
PERNT ELOY EB Sap coin cia he cos Ssetheiee he wists sais sn 1936 2,200 523,618 40,059 
pure Hill, Chambers: : e / 
Oe Ee aon | BODE] 9h! | Te noeate | Baskza0 | 20" | 
Batson, Hardin: 
15 Shallow, 350-2600 ft.............--+4---05--- 1903 500 0 39,469,373 148,190 y y 
16 Deep, 4600-5650 ft...........--0- 20 sere eee 1934 150 0 2,289,500 106,554 y y 
17 | Bay City, Matagorda..........---+--0- see eee eee 1934 1,240 y 5,258,677 594,314 0 0 
18 | Beeville (Church), Bee...........-2---0eere cree ees 1935 20 y 000 0 y 0 
19 | Berclair, Bee... 0.2.0.0 220. Fuse eee eee seen tes y y y y y y 
90 | Big Creek, Fi. Bend...........-.-- eee een reer ees 1922 240 y 10,140,306 103,228 0 0 
Ba Sie a Retier ons dns cng: pans koe d senza 1923 10 40 14,000 pi aet cy 
22 | Big Hill (Gulf), Matagorda. ............---0+-000e- 1904 35 5 211,000 y y 0 
23 | Bland, Orange, included with Orange.........--..-- 
24 Blessings, Matagorda... ....- 02. cer ese eer nee ene: 1940 2,000 y 22,918 y y y 
25 | Blue Ridge, Fort Bend..........-----++-++eseseee- 1919 400 y 11,358,327 300,640 0 0 
26 | Boling, Fort Bend-Wharton........---.--++++¥+00>> 1925 250 0 7,959,062 345,345 0 0 
97 | Bonnieview, Refugio..........-.-++0e0e0e2ereeeeee 1939 Changed to La Rosa 
28 | Borden, Abel, Wharton............-+-+-2-s00eeeee? 1940 40 y 44,494 6,663 0 0 
29 Brenham, Washington, YS ere eae Seaton tb ne 1926 50 0 333,622 2,505 0 0 
30 | Brookshire, Waller............0+--ee eerste ere ees 1934 50 y 21,882 y 0 0 
31 | Brushy Creek, Lavaca. 80 y y y y y 
32 | Buckeye, Matagorda. . 115 y 831,256 18,076 y y 
89 | Burnell, Karnes. c..2.. 000202 -sse ree cece etree ees 20 60 1,118 0 0 
34 | Burnell (South), Karnes.........--- 395 y 1,015,173 40,826 y y 
35 | Bucksnag, Colorado............0--0+055+ 40 0 63 637 0 0 
36 | Buttermilk Slough, Matagorda Aue 50 0 10,491 | 926 0 0 
EVAL O sili RCE e rates ate cle «goose ain ers sinislc\e_s ale + nPmieinimyiein= >, = 0 80 Shut in y y 
38 ot VAP Io oe sede ORE OEe ROO Ue a a y ee ot ¥ 4 
39 | Cal PaDEGIA Oe ciiw aa ORG we ees elem gh a a = i 
40 tee cy foe CHT re aoa er Rone 2a caer oe aoe 80 0 73,906 73,906 0 0 
en veston: 
Pe, DOG Sd ale ee 430 80 507,019 187,050] | 9 
42 RT allOwi te neniee ceria naiee eau erie in eta 'eix> y 
43 | Cedar Bayou, Chamber ater tn eae eee sheet ane a 22,610 5,213 y y 
Cedar Point, Chambers: i ; 
ie ey Tone een Ob Ut aE SUaU SE nerOeT ae : \ 4,261,692 190,126 { 0 0 
46 | Cheek RR orih), Dee ee he ee ee 60 0 68,979 y 0 | 0 
47 | Chenango, Brazoria. ......---++-++000eeeer sere 120 y 57,765 21,533 H y 
48 | Chiesman, Burleson........-0+---00ecsrercr ete y 0 14,429 et y 
49 | Chocolate Bayou, Brazoria.....-..--.++++ssssee005 500 4 272,813 12,495 y y 
50 | Cistern Gas, Fayette........----2-+02ecreer reer 0 40 0 Aas ” here a 
51 | Clam Lake, Jefferson. .... 500 0 421,857 hon 
52 | Clay Creek, Washington. . 300 y 4,744,763 141, y y 
53 | Clear Lake, Harris.........-.-- 2,100 y 523,618 40,059 y y 
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OIL AND GAS PRODUCTION IN THE TEXAS GULF COAST DURING 1942 
TABLE 1.—(Continued) 
a Sa 
Oil-production Reesor Be 
Number of Oil and/or Gas Wells Methods, End | “'p'" or Sq. In. 
umber of Oil and/ eri: Lb. per Sq. In. 
! 
During 1942 End of 1942 Number of Wells | 
Com- 
Avg. 
pleted ve 
to End Tem- Prt eros Asti: Initial at End 
Com- | Aban- |porarily : : Flow- : of 1942 
esha pleted | doned | Shut heme a ing cer 
Down 
2 0 y y 1 0 1 0 z y 
1 1 0 0 1 0 1 0 
2 0 0 0 0 0 0 0 200 z 
6 2 0 0 6 0 6 0 y y 
115 0 y y 105 0 105 y 925 y 
389 2 y 0 359 13 359 y 3,260 y 
8 0 0 0 8 0 8 0 * P"] 
342 0 y y 196 2y 81 117 2,220 s 
3 0 0 y 3 0 1 2 2,000 y 
21 0 y y 12 0 0 12 z ¥ 
2 2 0 0 1 1 2 0 y y 
20 0 0 y 1 0 1 0 z v 
426 or a y | 144 | 0 23 | 121 { we 4 
1,019 0 0 y 0 154 x y 
Incl. 2 2 y 0 7 296y y 
above 
59 1 y y 0 1 y y 
1 o| 0 0 0 0 y y 
1 ries 1 0 0 y y 
91 1 y y 0 17 400 uy 
67 2 2 0 1 y z= ed 
8 0 0 y 0 0 0 0 z z 
7 0 0 0 ic y at 0 y 
218 3 y y 45 0 re 38 Variable 2 
242 7 y y 54 0 18 36 ] vy 
1 0 0 0 1 0 1 0 Vv yu 
37 0 y. y 6 0 0 6 2 y 
1 0 0 0 1 0 1 0 100 y 
2 1 0 0 2 0 2 0 y y 
4 1 0 0 4 0 1 3 1,045 7] 
8 0 y y 0 0 0 0 y y 
34 2y y y 25 y 24 1 y y 
1 1 0 0 1 0 1 0 y uv 
1 0 0 0 1 0 1 0 1,140 y 
2 2 0 0 0 2 = |Shut i _ 0 y y 
42 y y y 16 y 0 16 315 
1 0 0 0 1 0 y y 1,475 : 
2 2 0 0 2 0 2 0 y y 
20 2 0 0 17 2 19 0 3,300 2,866y 
1 0 0 0 0 1 1 0 y vy 
0 1 1 
2 0 0 0 
15 oe of] 16 | Oo | 16] 0 If ond ¥ 
3 hae y he y y y y 
3 1h y y loa’ 1 0 y y 
1 0 y y y 0 y y y y 
4 1 y y 2 0 2 0 z z 
1 1 0 0 0 1 1 0 1,000 y 
15 0 y y 12 0 10 2 y y 
69 0 y y 50 y 5 45 2 x 
62 0 y y 41 4y 40 1 650 vy 
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TABLE 1.—(Continued) 


Deepest Zone Tested 


Producing Formation to Rnd of 1949 
Depth, Avg. Ft. | 
be Net 
8 A ae Thick- 7 
gee cy i ness, * ame oe 
: £ | B | ped |'Prot | Ave | & ‘si 
g § 8 Zone | Wells Ft. 3 test 
= Pais ae Am 
1| Yegua Eoe s | 34 | 6,622] 6,634 | 10 D | Cook Mountain | 7,695 
2| Yegua Eoe 8 Por | 7,919] 7,924 25 z | Cook Mountain 8,637 
3| Miocene — Mio 8 Por 4,362 5,139 DS | Miocene 5,958 
4| Marine Frio (Hackberry) Olig 8 Por 9,160} 9,184 18 D ates Frio (Hack- ‘en 
‘ i ITY 117 
5 | Frio Olig is} Por 6,778 | 6,791 10 DF | Vicksburg 7,882 
6 | Frio Olig iS] 27 7,145 | 7,600 60 DF | Frio 8,749 
CONES SE ee ; Olig § Por | 10,000 | 10,500 6 D | Frio 11,451 
8 | Marginulina, Frio Olig s Por 6,544 | 7,461 20 DF | Frio 8,889 
9 | Marginulina, Frio Olig 8 Por 6,614 | 6,624 4 N | Frio 7,531 
10 | Miocene, Frio Mio, Olig § Por 3,000} 4,700 50+ DS | Vicksburg 6,743 
11 | Frio Olig 8 Por | 10,535 | 11,651 4-20 z_ | Frio 11,860 
12 | Cockfield Eoe 8 Por 6,170| 6,211 10 DF | Wilcox 10,574 
13 | Cap rock, Mio, Olig Mio, Olig iS Por 800] 7,200 80-100 | DS | Jackson 8,150 
14 | Frio Olig 8 30 3,450 | 6,690 10-80 | DS | Jackson 8,184 
15 | Super Cap, Mio, Olig Mio, Olig 8 Por 245| 3,900 y DS | Included below 
16 | Yegua, Cook Mt. Eoc 8 Por 4,600| 5,642 30 DS | Cook Mountain 6,828 
17 | Marginulina, Frio Olig 8 27 7,023] 8,261 y DF | Vicksburg 11,465 
-18 | Cockfield Eoe i) Por 4,825| 5,833 7 F | Yegua 6,013 
19 | Wilcox ‘Koc 8 Por | 10,020 | 10,404 y y_ | Wilcox 10,561 
20 | Pli, Mio, Marg, Frio - sch Mio, § Por 800} 4,528 21 DS | Cook Mountain 8,273 
g 
Cavity 1,700] 8,720 15 DS | Marine Frio (Hack- 
21 | Cap rock, Mio, Frio Mio, Olig ae Por 8,705 | 5,958 10-50 berry) 10,186 
av y y 
= Cap rock, Mio Mio iS) Por 862 y y DS |y 4,586 
2 
24 | Frio Olig 8 Por 8,290} 8,300 15 DF | Frio 8,525 
25 | Mio, Frio Mio, Olig ce 30 1,956| 4,650 55 DS | Yegua 5,280 
av 
26 | Cap rock, Mio, Frio Mio, Olig 8 Por 377' 5,615 15-60 | DS | Vicksburg 6,281 
27 Changed to La Rosa f 
28 Olig § Por 4,758| 4,771 y z_ | Frio 6,557 
29 Mio ] Por 183 | 1,450 DS | Wilcox 5,039 
30 Olig 8 Por 2,966} 2,976 16 xz | Yegua 7,200 
31 Eoe 8 Por 7,680 | 7,725 55 z_| Wilcox 10,998 
32 Olig § Por 7,761 | 8,189 60 DF | Frio 10,503 
33 Eoc iS) Por 3,280 | 3,500 20 DF . 4,020 
34 Koc 8 Por 3,598 | 3,674 12 DF | Cook Mountain 5,280 
35 Eoc 8 Por 6,143 | 6,145 Yegua 6,997 
36 i Olig tS} 20 7,850 | 7,860 10 DF | Frio 9,582 
37 | Jackson Eoc SH Por 3,734 | 3,763 by y | Yegua 4,821 
38 | Cockfield Eoc 8 Por. | 3,070} 3,089 15 DF | Yegua 4,230 
39 Cookfield Eoc Ss Por 6,908} 6,918 10 DF | Yegua 7,700 
40 | Wilcox Koc 8 Por 7,797 | 8,010 10y xz | Wilcox 8,206 
: 41 | Mio, Oli Mio, Oli 8 Por 5,975 | 7,478 10-40 | DS | Oligocene 8,206 
42 Mio : Mio 3 8 Por 3,932 | 3,938 by DS | Oligocene 8,206 
43 
Mi Fi Mio 8 Por 4,413] 4,478 20 Vicksburg 8,507 
Balto Olig § | 35 | 5,943] 6,005 2 | D | Vicksburg 8,507 
46 | Frio Olig s Por | 8,326] 8,682 | 10-20 | F | Oligocene | 9,007 
_ 47| Marine Frio (Hackberry) Olig S$ | Por | 8,564] 10,020 10 DF | Marine Frio 10,497 
48, | Edwards Cre LS | Por | 6,168) 6,173 5 F_ | Edwards _ 6,173 
49 | Marine Frio Olig 8 Por 9,660 | 11,468 16-50 | DF | Marine Frio 12,505 
50 | Wilcox Eoe § | Por | 2,808| 2,814 by Midway 4,340 
~ lites Me | ck | fe | fae| toe | SB | Balmer | G8 
: i Id, Wil Mio, Eoc ‘or ’ , ilcox F 
| Sita aimeape eri Olig § | 25 | 5,790] 5,979 | 40 | DF | Frio 7,210 
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TABLE 1.—(Continued) 


Total Gas ; 
Area Proved, | Total Oil Production, Bbl. | _ Production, 
Cres Millions Cu. Ft. 
Year 
of 7 
Field, County Dis- ’ 
oi ToEnd of | During | Tond| During | 
ery : ‘o End o ing ‘o En ring 
Oil | Gas? 1942 1942 | of 1942| 1942 
Cleveland, Liberty... . 1933 700 y 1,405,960 83,307 y |Sbut in 
Clinton, Harris... . .|1936 150 100 309,505 42,673 y 7] 
Clodine, Fort Bend..... ./1941 700 0 213,099 176,650 y y 
Colletto Creek, Victoria............. 1934 260 520 1,537,121 165,614 y y 
Collegeport (Citrus Grove), Matagorda 1939 0 3,896 0 0 y y 
Collier, Jackson. ....... 1942 40 0 y y 0 | 0 j 
Cologne, Victoria. ..... 1939 180 200 114,059 165,614 y y 
Coloma Creek, Calhoun. 1941 80 0 43,280 21,963 0 0 
Conroe, Montgomery. . 1931 | 17,660 y | 142,076,646 | 13,507,599 y y 
Cordele, Jackson....... 1938 420 850 2,354,018 26,671 y gis 
Cotton Lake, Chambers . 1937 175 y 842,931 81,487 y y 
South, Chambers... .|1936 1,000 y 2,790,699 570,043 y y 
Damon Mound, Brazori /1915 250 0 9,537,566 76,466 y y 
Danbury, Brazoria..... 1929 160 y 767,864 220,627 y y 
Diamond Half, Goliad 1936 240 0 629,364 18, 0 0 
Dickinson, Galveston. . 1934 2,700 y 7,374,857 600,149 y 7] 
Dinero, ae Oak..... 1935 350 y 593 y 7] 
Dirks, Beer Fee eas ton 1934 865 0 6,139,222 144,026 yv y 
Duck Be ed Welder), renee 1940 y y 90,502 4,845 y y 
Dyersdale, Harris........ 1940 1,100 y 782,449 421,955 y y 
East Bernard, Wharton. 1940 100 y 1,160 0 y y 
East Placedo, Victoria. . 1937 500y 20y 586,671 98,899 y y 
Edna, Jackson..... Ai ep. 1937 120y 420 4,493 y y y 
eat — Victoria . - 0 80 y y y y 
person, te 9 
South, Liberty. ~Hto3e }| 1400 v | 8470880} 908132 | {¥ | ¥ 
Buureke, Harris aati es 2-3. v'a at ode tctstyes e1sicteete aisjare dete 1935 900 y 3,201,349 430,450 yv y 
aes RESUGIOW cas. lataseltviels tc. Beee8 clk dale ese 1940 50y 20y 198,759y 43,017y 
Pambanks, arrts.3o cals cas neces sside samara: 1938 4,000 y 11,133,353 | 2,645,881 : : 
Hanne “af efferson: is 
OW ra alee cleo oye nts bel etcrevcl igi OickasaB. 3 1926 0 
rom too | 385y | 20¢| 613,193 | 441,083 | {4 | ¥ 
Fannin, Goliad... . 1939 0 80 0 0 y y 
Fig ea Chamber: 1940 | 1,280 y 278,109 225,318 y y 
Fishers Reef, Chamber: 1940 100 y . 58,220. 29,128 y y 
Ft. Merrill, Live Oak. . 1935 20 0 65,359 7] 0 0 
Fostoria, Montgomery 40 yu 7,273 7,273 yv y . 
Francitas, Jackson. . 500 y 323,334 65,584 y y . 
Fred, Tyler........ “ 180 y 50,701 30,725 y i] 
Gariado, Jacksons, wacnhin 11. ie cea ceed 1,500 y 553,765 297,781 y y 
Garwood, Colorado... . . 275 0 6,198 7] 0 0 
Genevieve, Bee...... 20 0 1,249 0 0 0 
Georgewest, Live Oak. 0 20 0 0 y Vv 
Gillock, Galveston. 2,250 y 7,672,812 | 1,171,950 yey 
Goodrich, Polk....... 80 ry] 179 31,982 uy y 
Goose Creek, Harris 1,200 y 77,790,474 489,089 y v 
Greens Lake, Galveston i56 onc 52u.daiatin vaste aes «craw aa 1936 225 y 102,098 15,479 
Greta, Refugio...... nN .... {1983 | 4,240 y 29,443,014 | 1,173,316 . ; . 
Halls Bayou Bratorid 5. acts cine sc cen ame eee 1941 20 0 0 0 0 0 
Hamman,-Matagorda...........:0ssseeeeeeeeveens 1936 1,100 y 3,592,185 525,425 y y 
Hamptons Margy sic ice cs dita sci g ols s whe atinly bare 1942 40 0 14,469 14,469 y y 
Hankainer, Diberty tis. uty.conses cou deaeennentoey thie 1929 400 y 6,403,599 196,580 |e y y 
Hardin hibertiioe wt nurs tensa <s astes Comm eee rae 1935 2,750 y 8,476,532 | 1,067,318 y y 
Harnioe: Jade his, bcs et a ne 1942 | —'500 111,533 | “111,383 | » ye 
kes pangy Se PROB ee este atpuein ola wattage +05 aoe ee ee y 7 y y y y : 
SAG) EOF QNOVUG ctaschs « orele dak nr cial cis wie sbone th te meee 9 5,800 y 45,704,215 | 10,431,616 
Hawkinsville, Matagorda... ..........0c0cceceueune 1936 y y 2,000 0 6 6 
Heyser, Calhoun-Victoria........0.cecsccecnecesuce 1936 | 5,500 | 3,620 17,164,014 | 2,926,870 y y 
High Island, Galveston........................ 1922 | '320 y | 18,993'439 7984 | oy ly : 
Hillje, Wharton Neier e APE kee ees 1939 750 7] 088 191,679 y y 
Hitchcook: Galveston, 7.02 0. .0c. tena tence same 1936 200 y 1,050,129 152,111 y y 
HookleycHarnie: .,<..0t. dic sebum ane to ame neem 1932 10 0 23,511 0 vy ly 


P. B. LEAVENWORTH AND W. H. HOUGH 483 


TABLE 1.—(Continued) 
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Oil-production . 
Number of Oil and/or Gas Wells Sete EOE popes ees Character of Oil 
During 1942 End of 1942 Number of Wells 
| Com- Gravity A.P.I. 
3 | pleted . Ave. | | at 60°F., | Sulphur. 
g| toEnd | |, ir Tem- | pro. | Pro- Arti. | Initial | at End |°§ S| Weighted | Per Cent 
Z| of 1942 om- | Aban- |porarily ducing | ducing Flow- | fcial of 1942 | ae Average 
=~ pleted | doned | Shut | “Oj0° | Gage | 18 Lift ES 
| Down - eS 
ion a=) 
54 21 0 3 0 9 5 2 7 2,400 earn!) 40 y 
55 16 0 y y 7 y 5 2 4,800 ip 0 22-48 y 
56 13 6 0 0 13 0 13 0 y y 0 41-51 y 
57 50 0 y y 34 y 27 7 x z 0 y y 
58 if 4 0 0 0 7 7 0 y y 0 Gas 
59 1 1 0 0 1 0 1 0 y y 0 24 
60 16 4 y y 9 y 9 0 1,100 x 0 24.5-25.3 y 
61 2 0 0 0 2 0 2 0 y y 0 50-54 y 
62 991 1 y y 933 y 861 72 2,275 y 0 35-40 y 
63 50 0 y y 44 y 30 14 340 y y 22 y 
64 12 0 y y 8 0 2 6 z y y 29.6 y 
65 54 0 7] y 43 y 23 20 1,050 y y 30-42 y 
66 131 0 0 y 27 0 0 27 # x 0 21-33 y 
67 21 0 0 y 16 0 5 11 500 y 0 22-28 y 
68 22 0 y 7] 9 0 0 9 z x 0 47 y 
69 127 0 y y 79 l4y 56 23 1,250 y 0 37.5 y 
70 4 0 y y y y 0 0 1,600 y 0 43 y 
71 10ly 0 y y 86 y 2 84 1,000 y y 44 y 
a2 4 0 y y 4 y 4 0 y y y 37-39 .2 y 
73 52 7- y y 46 y 40 6 y y 0 22.3 y 
74 1 0 0 0 0 0 0 0 y y 0 55 y 
75 30 10 y y 24 y 23 1 1,080 y 0 38.5 y 
76 15 1 y y 6 9 15 0 a y 0 y y 
77 2 0 0 y 0 2 y 0 y y , Neer « 
te \ 115 to ry eh BN 47 | 38 { A tae Peete: } 0.02 
80 39 0 y y 26 y il 15 y y 0 37-51 y 
81 3 y y 5 2 7 0 y y 0 30.8-38.8 y 
82 309 0 WT] y 292 y 278 14 3,000 y y 38.8 y 
83 540 y 0 26-38 y 
a } 66 1 ey y | 36 | y Foon ae one eae oe 238 : 
85 1 0 0 0 0 1 1 0 y y Gas x 
86 24 18 0 0 24 y 24 0 y y 0 32 y 
87 2 0 0 0 2 0 2 0 y y 0 32.6 y 
88 2 0 0 0 0 0 0 0 1,100 y 0 y y 
89 1 0 0 0 1 0 0 1 y y 0 39 y 
90 | 10 4 y y 10 y 10 0 2,450 y 0 48 y 
91 2 1 0 0 2 0 2 0 y 2 0 39.6 y 
¢ 92 41 18 7] y 36y y 30y 6 2,252 y 0 26 y 
93 5 0 y 7] 0 0 0 0 y y 0 43-44 y 
94 1 0 0 0 0 0 0 0 y y 0 54 y 
95 1 0 y y 0 0 0 0 y y 0 y oy 
96 98y 3 y y 92 y 74 18 1,250 y y 37.5 y 
97 3 1 0 0 3 0 2. 1 y y 0 32.2 y 
98 914 2 y y 83 0 0 83 y y 0 20-36 y 
1 0 1 0 1 0 1,300 y | 0 22-52 y 
os 6 4 4 200 154 46 1,350 y y 23 .2-34.9 y 
1 0 0 1 0 0 0 0 y 0 47.5 y 
30 0 y y 23 y 7 16 800 y 0 37 y 
2 2 1 0 1 0 1 0 y 0 40.4 y 
50 0 y y 36 y 8 28 424 y 0 18-32 y 
175 0 y y 146 y 90 56 900 y 0 37-56 y 
11 il 1 0 10 |(Dual)1 10 0 y y 0 28 .8-29.9 y 
1 0 0 0 y 0 y y y 0 45 y 
693 0 0 683 0 667 16 2,740 y 0 30-33 y 
1 0 0 0 0 0 0 0 2 x 0 y y 
277 0 y y 237 y 209 28 880 y 0 32.3 y 
139 0 y y 56 y 16 40 y y 0 31.5 y 
18 1 y y 15 y 12 3 y y 0 25 y 
14 0 y y 14 y 10 4 800 y 0 29-31 y 
4 0 0 0 0 0 0 0 40 y 0 22 x 
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Deepest Zone Tested 


to End of 1942 


Name 


Wilcox 


Yegua 
Cook Mountain 
Yegua 


Oligocene 


Jackson 
Oligocene 
Vicksburg 
Frio 


Cocks Id, Y 
‘ockfield, Yegua 
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484 OIL AND GAS PRODUCTION IN THE TEXAS GULF COAST DURING 1942 
TABLE 1.—(Continued) 
: ee a te! 
Producing Formation 
Depth, Avg. Ft. 
Net 
8 > Thick- 
g Name Age 3 7 T op Bottoms _ 3 
%, ° =] Prod. Prod. va o< 
2 & g Zone | Wells : 3 
se 5 & B 
54 | Cockfield, Wilcox Eoc s 15 5,672 | 9,100 8 DF 
55 | Mio, Cockfield Mio, Eoc 8 Por 3,207| 8,102 20 DF 
56 | Yegua Eoc 8 Por 7,463 | 7,505 10 D 
57 | Miocene, Frio Mio, Olig 8 Por 2,861} 2,880 10 DF 
58 | Miocene io 8 Por 3,750| 4,125 15 D 
59 | Miocene io 8 Por 2,435 | 2,455 20 
60 | Mio, Frio Mio, Olig 8 Por 2,825| 4,832 5-25 | DF 
61 | Miocene Mio i] Por 5,891] 5,892 y DF 
62 | Cockfield, Yegua Eoc iS) 27 5,000| 5,250 30 DF 
63 | Miocene Mio s Por 2,654| 2,753 15 DF 
64 | Frio Olig NS] Por 6,277| 6,345 10 D 
65 | Marginulina, Frio Olig 8 Por 6,409} 6,531 DF 
66 | Miocene, Frio Mio, Olig iN) Por 1,406} 3,800 43 DS 
67 | Mio, Frio Mio, Olig 8 Por 1,599 | 7,168 12 DS 
68 | Cockfield oc ] Por 3,680} 3,880 14 DF 
69 | Frio Olig 8 Por 7,800 | 9,142 20 DF 
70 | Yegua Eoc 8 Por 5,200| 5,220 7 D 
71 | Cockfield Eoc $s Por 3,819 | 3,990 16 DF 
72 | Miocene Mio Ss Por 5,654 | 5,661 1 z 
73 | Miocene Mio S) Por 4,050| 4,083 10 DF 
74 | Cook Mountain Eoc 8 Por 8,070} 8,090 10 z 
75 | Frio Olig 8 Por 4,723 | 6,867 2-15 | AF 
76 | Mio, Frio, Vicksburg Mio, Olig 8 Por 2,646 | 5,370 10-50 D 
77 | Frio Olig 8 Por | 5,030} 5,041 5 z 
78 | Miocene, Oligocene Mio, Olig 8 Por 2,275 y y DS 
79 | Yegua, Cook Mt. Eoc § Por 7,341] 8,900 15 DS 
80 | Yegua Eoc 8 Por 7,662 | 8,094 25 DF 
81 | Miocene, Frio Mio, Olig | 8 | Por re fie et DF 
82 | Yegua Eoc S] Por 6,505 | 7,185 20 AF 
83 | Mio, Olig Mio, Olig i] Por 3,250 20 DS 
84 | Oligocene Olig 8 _Por 800] 8,300 y DS 
85 | Miocene Mio 8 Por 2,855 | 2,860 5 D 
86 | Frio Olig § Por 8,214] 8,600 60 DF 
87 | Frio Olig 8 Por 8,962| 8,964 2 D 
88 | Yegua OC 8 Por 4,643 | 4,706 5 D 
89 | Cockfield Eoc ) Por | 5,790} 5,794 4 z 
90 | Frio Olig 8 Por 7,380 | 7,950 15 D 
91 | Wilcox 0c NS] Por 8,180] 8,200 15 DF 
92 | Frio Olig 8 Por 5,100} 6,628 15+ DF 
93 | Frio, Yegua Olig, Eoc 8 {13 oe nt ist DF 
94 | Cockfield Eoc NS] Por 4,160} 4,178 18 z 
95 | Wilcox Eoc 5 Por | 8,340] 8,346 6 2 
96 | Frio Olig 8 Por 8,300} 8,800 12 DF 
97} Cockfield Koc 8 Por 4,030} 4,034 4 DF 
98 | Pli, Mio, Olig a Mio, 8 Por 1,000] 5,894 40 D 
i 

99 | Pli, Mio 3 : Pli, fio Ss 20-25 | 2,712] 6,450 10 DS 
100 | Mio, Heterostegina, Frio Mio, Olig 8 20-83 | 2,000] 3,500 20 A 
101 | Frio Olig SS) Por | 10,175 | 10,412 5 z 
102 | Frio Olig 8 Por 8,182} 9,370 10 DF 
103 | Cockfield, Yegua Koc 8 Por | 6,952] 6,954 2 
104 | Mio, Frio Mio, Olig 8 20y 2,407} 5,712 29 DS 
105 | Yegua oc 8 27-31 | 7,547] 7,676 10 DF 
106 | Frio Olig 8 5,3 
107 | Cockfield 0c § 
108 | L. Marginulina, Frio Olig 8 
109 | Miocene Mio i} 
110} Mio, Frio Mio, Olig 8 
111 | Cap rock, Miocene Mio NS) 
112 | Frio Olig 8 
113 | Miocene Mio 8 

Cap rock, Frio i 
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Total Gas 
Bree Eero Total Oil Production, Bbl. | Production, 
; Millions Cu. Ft. 
Year 
F of 
Field, County Dis- 
3 COv- 
ery : To End of During | To End| During 
5 Oil | Gas? 1942 1942 | of 1942| 1942 
o 
a 
5 
AP PETG SIATIC MEGG sacra Seisieie cole) eve siv/<jeterennele\ reine eis viola are 1935 50 0 58,274 
116 Hoards Creek Goliad hat Sai Rian Ge A 1035 100 y 77,421 18380 phity 
oskins Mount WESOV ER ec Ak =) ererey a sts aysta ale sraru ei thra ts 1936 90 
Hull, Liberty: 104,739 0 0 0 
118 DIE SRO crater = + era oon eared Wate cia wa’ arene ate 1918 y I 
850 0 96,165,4 00, 
119 LV CNTs loge trace ae RE ee 1932 pee een eet 1 y |v 
Humble, Harris: 
120 AEG Ere is ica itil a, Oa cs «ope yRLe rie simalers vey cons 1905 y y 
2,300 0 | 125,056,76 , 
121 BSE Le crane foe tieta ale pre alh GP bpie metals ieinles esele\ne ee be eee y y 
122 | Joe’s Lake, Tyler....... notice ce aes oc Noun aor 1937 2,350 y 1,219,838 736,214 y y 
{23 | Joyce Richardson, Harris........-.2.2..0.++eeeeees 1940 150 76,658 33,906 y y 
AAR aityel W GIER: <ajsc0 a cvele ci ncls sje ve tipineieinc(saeiaeeees 1985 12,500 213,708 y y y 
HFM ISCCTAN, VACLOTUE ss oa <2 cine es ucla selec oe cet nee oa ens 1932 640 1,752,542 118,831 y y 
PIG Kubela; Wharton... 00s 00-22 see ee se etinsensaceres 1935 650 y 6,159,084 211,500 y Y 
BO Tabi Belle, JEfersOIs ands eh += ceule ve vic visiecise acces wees 1937 900 y 323,589 73,345 y y 
128 | Lake Creek, Montgomery..........-:-0+-00e0eeeees 1941 1,000 43,861 y y y 
129 | Lake View, Wharton........+0.---c00-seteeeseeees 1941 20 40 y y y y 
OO aa A PANEGE Ss olsiciciaie Se, tole ’s orntnie sinieieln ein = «a /ste 0% 1937 y 20y 1,095 0 0 0 
HS MeL ee EROS FOO{UGUDs os araicleren aaisl> vice oe sie/s\eprwle cls gis eo « 19388 1,720 0 3,585,969 359,752 y y 
132 | League City, Galveston...........0:- se eecne sec eeee 1938 740 y 2,302,326 572,223 y y 
133 | Lissie, Was LORE tt oo rae Pacis aveee esha >, «a aeaonassiele 500 y 839 0 y y 
194) Livingston, Polk... sc .ceaectae re esse se ecm see 1,800 7,266,182 567,850 y y 
135 | Lochridge, Brazoria 1,800 1,600 3,891,139 664,083 0 0 
136 | Lolita, Jackson. . 3,100 y 3,919,235 | 2,258,006 y y 
137 | Lost Lake, Chambers 110 y 1,043,499 12,247 0 0 
138 | Louise, Wharton..... 1,600 y 3,825,390 426,203 y y 
139 | Lovells Lake, Jefferson........-----0eeese rere eees 1938 2,650 y 4,287,206 | 1,797,114 y y 
140 | Lucas, Mount, Dive Oak.........-.0ee eee cree eee eee 1923 120y y 307,293 14,818 y y 
141 | Lucky, Matagorda.........-.-. 02 -0e secre sree eee 1941 500 y 55,674 38,726 y y 
142 | Magnet-Withers, Wharton........-..-+-0202eer000s 1936 | 14,000 y 14,025,781 | 4,195,632 y y 
143 | Magnolia, Montgomery..........-.+-020-0e2eee eee 1941 0 y 1,479 y y y 
144 So peal 1931 
t RoW ee chino ateeiate Nisks.onw loissare sec y y 
SMITE G0" el oo ccc chu es eee enon eee 1931 }| 1800 y | 23,256,403 | soto} [¥ | 9 
146 | Markham, Matagorda........-.-..--00eee ree eeeeee 1908 250 y 8,953,438 321,831 y y 
147 | Mathis, Live Oak-San Patricio.........-++-+++++00+ 24 120 y y y 
148 Martha, DABNEY ra celate-aiet ln. w 2 Slenie ov k Ba wie viele ef eiere 20 he 1939 500 y 454,639 187,532 y y 
149 | Maurbro (Laward), Jackson........--+---+++-+++95 3,275 y 708,330 505,367 y y 
150 | Mauritz, Jackson........ 200 y 568,420 65,699 y y 
151 | Mayo, Jackson......... 1,600 40 99,689y 99,689y y y 
152 | McFaddin, Victoria........--.-0-0-eeee sere r tees 800 y 3,507,156 834,069 y y 
153 | McMurray, Bee...... hice y i] 7,767 0 y y 
154 | McNeil, Live Oak.....- 70 y 228,696 5,624 ¥ y 
155 | Medio Creek, Bea hres 40 0 0 hut in 
156 | Melon Creek, Refugio 210 y 560,998 150,747° y y 
157 | Mercy, San TQCINO. saescteeteie'> 1,400 y 159,324 159,324 y y 
158 | Millican (ps), Brazos 0 40 0 0 y y 
159 | Mineral, Bee..........2.2:eeeeeeeeceeee y y y y y y 
160 | Moss Bluff, Liberty..........-.--+++++ 10 0 210,265 0 7] 0 
161 | Mission River, Refugio.........--..- 180y 7] 968,395 250,608 y y 
162 | Mountain View, Live Oak........----- wack 20 0 0 0 0 
163 | Mt. Houston (gas), Harris ne See Dyersdale 
164 oe oe ST ACKSON Ramla arts evskerentee ss 40 0 y y y y 
165 me shallows) ioe cian caieias cates: 180 0 962,291 32,846 y y 
166 ID Ana eeb oe desnaden pacdwencncouon 150 0 3,666,559 158,109 y y- 
167 | Nash, Ford Bend 260 1,725,359 500 y y 
N 0 0 y y 
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Oil-production Reservoir Pressure, 6 
Number of Oil and/or Gas Wells Methods, End Tb. th ag 2 Character of Oil 
0 
During 1942 End of 1942 Number of Wells 
Gravity A.P.I. 
5 | Com Avg. | %= | at 60°F., | Sulphur, 
4 pleted Tem- | pro. | Pro- Arti- Initial at End |*— | Weighted | Per Cent 
E| mo 1942 Com- | Aban- |porarily Geshe ducing Flow- ficial of 1942 ge Average 
a pleted | doned | Shut Oile Gas¢ Ing Lift & & 
| Down a 
a 
5 5 0 1,050 y iy 44.3 y 
tH 3 : 9 0 9 1,550 ziy 47.6 y 
4 4 Hea lio 0 21.5 z 
117 9 0 0 0 0 0 0 z z ; 
118 a Set z z 0 17-39 y 
177 
| 822 4 y 0 y . ‘ " es 2 
120 z y 0 y 
1,815 5 y y | 238 y ten oot 17-45 
73 42 0 41 1 1 425 =e Ss 40-47 : 
122 46 0 y y ; y 
123 7 0 y y Spree i 2 0 y en | 42-58 vo 
124 20y 8 0 0 Gas-Dist. y 0 y y 0 34 y 
Be | eit ey Batt eg) eee 
126 y y y 
127 8 0 y y 4 y 4 0 7,000 y | 0 a7. 0.06 
128 13 10 0 y 9 1 y y 7] y 0 6 y 
129 3 1 0 0 1 2 3 0 y y | 0 24 y 
130 1 0 0 0 0 1 + 0 ash y 0 Gas 7] 
131| 96 Olay fA aN Ss ae { LB wae ‘ , 
1,1 
132| 37 o| y eel. Biv 8 28 3 { 2100 : \ 0 40.5 y 
133 1 0 0 0 0 0 0 0 v y | 0 58 y 
134 99 1 y y 76 y 5 71 700 y | y 40 y 
135 47 0 0 jl 42 y 32 10 2,100 y | 0 26 y 
136| 177y 17 y y | 177 y 175 2 y y | 0 | 31.1-37 y 
137 13 0 y y 8 0 0 8 z z | 0 22.4 v 
138 52y 1 y y 36 y 5 31 }1,850-1,300 y | 0 26-38 y 
139 94y 15 y y 94 0 94 0 oe y | 0 26 v 
140) 39 ra ee y 1.9 0 3 { 1,400 | ¥ 19 36 y 
141 3 1 0 0 3 0 3 0 y vy | 0 39 y 
142) 396y 70 y y | 396 y 376 20 2,350 y | 0 | 25.4-26.1 y 
143 1 0 0 0 0 0 0 y y | 0 57.7 y 
144 z y y y 
tl 105y Ais gy) im} y | 10810 71 { ; Bice : 
146 159y 1 wy y 40 y ll 29 x y 0 y 
147 4y y y y y y yv 935 v 0 
148 12 0 y y 12 y 11 1 3,509 y {20 y 
149 57 35 y y 57 y 55 2 y y | 0 y 
150 8 0 y y 8 y 7 1 2,46 y | 0 0.11 
151 21 21 1 0 20 1 21 0 sel y | 0 y 
152| 93 Filey y | so | y 76 pases { 178 y | 0 y 
153 y 0 0 0 0 0 0 0 570 y |y y 
154 if 0 y y 4 Os 4 0 1,150 y 0 y 
155 1 1 0 0 0 {Shut in 1 0 y y 0 yu 
156 10 0 y y 10 7] 10 0 F 7] 0 y 
157 14 14 0 0 14 0 14 0 7] y 0 y 
158 1 1 0 0 0 1 1 0 y y | 0 
159 12 0 7] y y 7] 7] y 100 z v y 
0 0 0 0 0 0 0 280 x 0 zr 
1 y y 18 y 12 6 ) y y y 
0 0 1 0 0 0 0 x 2 0 
1 0 0 } 0 1 0 y 0 
0 7 y 9 0 0 9 y 0 
0} y y He 20K 0 1 19 y | 0 
0 y y Yy 0 7 7] z 0 
y y y y y y y y | 0 
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a nn errinet En nnItnn an IEEnIE SI EEEEEIERREEEEEEEEEEREERSREEEERERRRREEEERE! 


Line Number 


Producing Formation 


Deepest Zone Tested 


to End of 1942 


Depth, Avg. Ft. 
1 Se Net 
N i Thick- = 
ame gee oe = T ness, < ame ae 
Bel teen erode | es | 5 ig 
5 8 | Zone | Wells | Ft | § pc 
ie) a a ae 
Jackson Eoe § Por 4,065 | 4,260 y DF | Cockfield 4,458 
Yegua Eoe 5 Por y\ 4,575 10 DF | Cook Mountain 6,004 
Miocene Mio NS] Por 600} 4,126 23 DS | Miocene 4,126 
Ge teu Mio, Olig, Yegua, = Olig,| § Por 400| 5,228 63 DS | Cook Mountain 9,669 
‘00 t. OC 
Yegua Koc S Por 4,650} 6,570 y DS | Cook Mountain 9,669 
Cap rock, Mio, Olig, Yegua Mio, Olig, § Por 4 
Koc 700| 5,670 DS | Cook Mountain 8,181 
Yegua Eoe § Por 200 
Wilcox Eoc § Por 7,600 | 7,736 30 DF | Wilcox 9,014 
Cockfield Koc 8 Por 6,654 | 6,926 i D | Cockfield 7,250 
Yegua Eoc S  |27-10.2| 6,400) 7,800 100 D | Wilcox 11,078 
Frio Olig 8 15 5,597| 7,071 10 F | Vicksburg 10,043 
Frio Olig § Por 4,596| 4,790 y Deg y 
Marginulina Olig 8 30 8,260| 8,670 11 DS | Frio 10,147 
Wilcox Eoe $ Por 9,200) 9,800 50 DF | Wilcox 13,330 
Miocene Mio 8 Por 3,185 | 3,872 15 y | Cockfield 7,607 
Frio Olig $ Por 7,502 | 7,997 y z | Frio 9,785 
Frio Olig § 30 |. 5,822] 6,385 20+ DF | Vicksburg 8,020 
Frio Olig iS) 30 8,695 | 10,960 20 D | Vicksburg? 11,402 
Yegua Eoe Ny] Por 6,728] 6,734 6 xz | Wilcox 10,116 
Cockfield Koc $ Por 3,285 | 4,360 20 DF | Wilcox 7,396 
Frio Olig 8 20 6,309 | 6,387 20 DF | Vicksburg 9,684 
Frio Olig NS) 32 5,274| 6,398 10y D | Frio 7,280 
Frio Olig s Por 2,679 | 5,157 33 DS | Frio 7,471 
Marginulina, Frio Olig 8 Por 5,135 | 7,143 15 DF | Vicksburg 8,271 
Frio Olig § 30 7,713 | 7,792 22 DF | Frio : 8,189 
Mio, Frio, Yegua ce Olig, iS) Por 1,750} 5,300 28 D_ | Cook Mountain 6,789 
oc ' 
Frio Olig Ny Por 8,883 | 8,886 10 DF | Frio 10,500 
Marg, Frio Olig NS] Por 5,490| 5,560 20 AF | Vicksburg 9,200 
Wilcox Koc 8 Por 8,448 | 8,458 10 DF | Wilcox 10,008 
Miocen Mio Ss 27.9 3,990) 4,016 23 
ee e Olig 8 2. 5 5,000| 5,500 DF | Vicksburg 7,957 
Cap Jav f 
Captiock Mis Mio g Por 936| 4,350 20 DS | Vicksburg 6,436 
Miocene Mio § Por 2,375 | 2,385 10 ML | Jackson 5,526 
Yegua Koc i) 30 8,100} 8,108 5 DF | Yegua 9,109 
Marginulina, Frio Olig § Por 5,220} 5,230 10 DF | Frio 6,520 
Frio Olig 8 Por 5,640 | 5,650 8 DF | Frio 7,408 
Frio Olig § Por ae Cs 6-20 DF | Vicksburg 7,808 
Mi Mio, 2, 470 24 p 
eeoteried Frio Olig 5 Por { 4,400] 5,300 10 \ AF | Frio 7,025 
Yegua Eoe § Por 4,267| 4,284 8 DF | Yegua , 4,379 
Jackson, Cockfield Eoc § Por 4,434] 4,992 10 D | Cook Mountain 6,212 
Frio, Vicksburg Olig § Por 4,855 | 5,320 10 y | Jackson 6,160 
Fria’ Olig iS Por | 5,856) 5,876 20 D_| Frio 5,876 
Wilcox Eoe SH | 17+ | 8,250| 8,925 20 DF | Wilcox 8,925 
Wilcox Eoc Ss Por 3,342 | 3,498 6 DS | Wilcox 5,511 
Cockfield Eoe 5 Por 3,545 | 3,560 g DF | Cockfield 4,536 
Bae et stellen Gap L | Sv |} g00| 5,800 ) 33 | DS | Vicksburg 7,375 
, Mar 7 
Pe ance Olig 5 | por | 5,445| 7,150 | 15 | D | Vicksburg 9,225 
Jackson Eoe iS) Por 2,476| 2,481 5 F | Cockfield 3,010 
Frio Olig 8 Por 6,644| 6,651 7 z | Frio 6,762 
i Mio § Por 4,100| 4,300 30 
ro Olig S| Bo | Feel deee | aot | DF | Yeeus On 
Mio, Frio Mio, Olig ) Por 3,700} 5,677 60y DS | Vicksburg 7,965 
Miocene Mio 8 Por | 3,788} 3,796 8 DF | Vicksburg 7,553 
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Total Gas 
7 Total Oil Production, Bbl. | Production, 
cres Millions Cu. Ft. 
Year 
of 
Field, County Dis- 
cov- 

3 ery : To End of During | To End} During 
2 Oil | Gas? 1942 1942 | of 1942] 1942 
A 

o 
A= 
a = fe Se eee 

169} Needvillo, Fort, Bend 0. .pel-xisecsie'aie wo ste nals oreace se 1941 60 40 39,587 39,587 y y 
170 | Nome, Jefferson... 1936 750 y 2,847,424 474,126 y y 
171 | Nordheim, Dewitt. . {1942 40 y ] y +7] y 
172 | Normanna, Bee........... 1930 70 10 62,695 3,532 y y 
173 | North Bay City, Matagorda... 1942 100 0 5,171 5,171 y y 
North ae Liberty: 
174 1200ft...-+.... 1905 50 0 2,252,767 4,318 y jy 
175 4300 it Pea) 1927 Included above y | yu 
176 | North Houston, Harr 1938 | 1,000 y 192,167 46,534 y ty 
177 | North Keeran, Victoria. . .|1940 20 0 y y y y 
178 | North Laward, Jackson. . .|1941 | 4,000 y 573,748 543,334 y 7] 
179 | North Markham, Matagorda 1938 1,350 y 459,534 184,860 y y 
180 | North McFaddin, Victoria 1937 300 500 63,565 13,135 y y 
181 | North Normanna, Bee.. 1938 10 0 776 0 0 0 
182 | North Withers, Wharton. 1942 Included with Magnet-Withers 
183 | Oakville, Live Oak............ 1936 250 y 840,866 257,931 y v 
184 | O’Connor, Refugio..... 140 y 597,239 19,136 y y 
185 | Old Ocean, Brazoria. 10,300 y 18,393,876 | 3,728,036 y y 
186 | Orange, Orange...... 400 y 33,445,520 42,506 y y 
187 | Orange Hill, Austin 40 y y y y y 
TRO Orchards: F Ofte. BETUEcc.1 s6 © atc aitiec’ssd enw ee 8 ontop 1926 150 50 3,665,436 41,229 y v 
189 | Oyster Bayou, Chambers..............02+2eeeeeeee 1941 1,400 73,475 131,434 
190:} Palacios, Matagorda. ...1c0 <3 cence ecsnguensynees 1937 300 y 117,149 3,852 5 ‘§ 
TOU Paths: Be kee cede. he aia ekoer > peeln eas abiae et a rlerveres 1930 | 1,200 | 1,220 12,346,338 47,298y y y 
192 | Pettus, New, Bee, Goliad, Karnes.............-...4. 1930 950 50 77, 95,422 y y 
198 | Picketts Ridge, Wharton..............+seeceeeeeee 1935 | 1,200 y 3,520,600 452,734 y 7] 
194 | Pierce Junction, Harrte........2.6.-ceceereenseees 1921 340 0 36,049,013 570,094 y y 
195; | Placedoy Victortd 1.5 3s aisue 35% ce sn st simian tel ely = 1935 | 1,980 yu 13,607,600 | 1,132,957 y y 
AGH st Pledger BrUkOrids.. cue aisles cots ce uals cma san 1932 y y 17, Gas vy y 
OF Lab tool, Bees May orisis inc 1a dake see ee NS 1936 160 220 284,738 13,972 7] y 
108 tl Port La vac! COUN cs o<.c sco ccs: kan'tae alan coieace 1934 220 y 363,071 y v 0 
100:1Port: Noches, Orange... 0 000s viol +ascen ele Wee 1928 640 y 5,536,018 108,911 y 0 
200 | Port Neches, West, Orange..............000cceeeee 1936 y 762, 078 252,402 vy 0 
201 | Powderhorn Lake, Calhoun... ..... 00.0050 e cscs eee 1939 0 40 0 ry] uv 
Raccoon Bend, Austin: 
202 A | ae ene Ae SPRSRD EN Sete One CTL aC: 1927 1,624 y 18,658,876 438,960 y y 
203 AT Q0 SOs cries hehe arcts o AISs vent Rn x hoeteee 1934 | 1,470 600 4,397 | 1,148,550 y y 
204 cpey Tins Teh teins Role Siataiais Gis digits SO ERS 1942 40 y y v v y 
ORM ised eects bok Hele tanir a een me a eae an aitieiap's 1934 420 0 1,604,299 26,209 y y 
206 Red "Fish Reel Ohamber hes gests saves lca bants haaisie 1940 | 1,020 y 434,960 251,407 y Yv 
DO Za 1) ROLUBIOs LecfUGtO goede sisi, 5 oleate ss Poe wen sari geass 1922 | 4,845 | 6,450 40,325,170 | 1,219,199 v y 
SHR.) Return OX, Merged roan sce xa euch ans va ge aie ai 1940 150 7] ,236,982 78,580 v vy 
BAO Rockland i Gbhehe malaria tock te cis wqurala sens 1929 20 y 1315 2,693 y y 
DAO! ROCKER SEIUUIO scribes uses + starches cata We erranre 1942 y y y y 0 0 
UT RD BALO TER AREAS caer ih fe 911 cy, wid wcieh lV eid patent ee eee 1938 100 y 39,917 2,896 y ] 
S19 it Rosenberes Nore Bend sos win ves avn vlc cd Gens veh are 1939 200 y 19,234 | Shut in 7] uv 
S187 ROwsVuBAeOrids sory «yh velvst Canto aes, Sham ameearon 1940 460 y 290,837 et te y y 
214 | Babine Pass, Jefferson.....06. cscs crcceassccenseans 1941 50 0 11,505 y|ly 
216 | Bandy POMt a BrasoriG ascot onan seo doincien vasa e 1937 80 0 313,069 35,008 y y 
216 cmbtig DAPAShO MoCH, evict dir eee 500 29,960,146 272,4 
OTF | Sarah; OMG iat act dled urea ad Rae aw ks taameneseiates: 40 : ; 3,330 f See 4 : 
1S: UNatarinay Haine sty sais le aGh ekvas44 saben 540 7] 655, 141 85,073 y y 
SIO SCHWEDIWAGR) gL Obese siva'c',00% s age Varian enum mnenere 200 10 479,824 62, 973 y 
290 | Schwab-Wileox, Polk eA 200 0 Included above 6 | 8 
Seabreeze, Chambers............+-00003 650 y 110, y v 
40 0 . 7] 7] 7] 
Dee ai00 | | se7080 | 1003726 | 4 | 4 
Shepard, if Ri. oe ee a "40y 4 : 14'804 : nos : y 
226 | Shepards Mott, Matagorda y 0 2,425 0 0 4 


a a i 


~ 
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; Oil-production : : | 
Number of Oil and/or Gas Wells Methods, Bnd Reece High Character of Oil 
During 1942 End of 1942 Number of Wells 
Com- |- ie | Gravity A.P.I. 
i pleted, Tem Salih en diie a] ae Oe 
to En | Pro- || Pro- Arti- | z 5.8 eighte: er Cent 
Com- | Aban- |porarily . : Flow- of 1942 | 2B ves 
a lg! pleted | doned eee tye sane ing aoe = S Average 
3 own | | ZO 
169 5 y 0 0 3 y 3 0 y y 0 24.1 y 
170 44 0 y y 32 y 19 13 2,550 y 0 26.9 0.25 
171 1 1 0 0 1 0 1 0 y y 0 40 7] 
172 7 0 y y 3 0 1 2 150 male 38.8 5 
173 4 4 0 0 4 0 4 0 y y 0 34,4-35.4 y 
174 64 0 y y 3 0 0 3 x x | 0 22-33 y 
175 Included above 400 x 0 Included above 
176 6 Lite y 4 1 5 0 y yily y * 
177 2 0 0 0 1 [Shut in 1 0 y y 0 y y 
178 69 60 0 0 69 y 67 2 y y 0 25.8 y 
179 22 3 0 0 22 y 22 0 3,450 y 0 36 y 
180 23 1 0 0 6 17 3 0 y y 0 37-41.8 y 
181 1 0 0 0 0 0 0 0 y y 0 46.5 y 
182 Included with Magnet-Withers 
183 A45y 9 y y 31 y 24 7 1,300 y 0 23 y 
184 10 0 y y 4 0 0 4 365 y 0 22.6 y 
185 109y 8 0 0 109 y 108 1 4,700 y 0 52-68 y 
186 328 sr 0 y y 37 y 0 37 x y 0 20-42 y 
187 1 1 0 0 1 0 1 0 y y 0 44.8 vy 
188 35 0 y y 9 y 3 6 375 y 0 22-51.5 y 
189 12 6 0 0 12 0 12 0 y y 0 35.9 y 
190 5 0 7] 7] 2 y 2 0 x y 0 54 y 
191|  90y 1 y y 28 y 0 28 236 y | 4 45 if 
192 50y 0 y y 50 0 0 50 y y y 47.5 y 
193 51 0 0 y 46 y 27 19 2,053 y 0 25-26 y 
194 200 4 y y 65 y il 54 355 y 0 21-41 y 
195 182 3 y y 159 y 55 104 1,900 y 0 25 y 
196 13 1 y y 0 y y 0 2,450 y 0 55.8 y 
. 197 1by 0 y y 11 y 6 5 1,010 y 0 25 y 
198 13 0 y y y ] y y = y 0 61 r 
199 0 y y 15 y 3 12 y Te 25 y \ 
200) 48 { 2] y 1.28.) 0 23 5 1,850 y | 0 38 y 
201 1 0 0 0 0 1 1 0 y y 0 54 y 
0 0 76 1 75 275 y 0 26 y 
ne 250 { 0 : 84 : 65 19 1,800 y | 0 33.5 y 
204 1 1 0 0 1 0 1 0 y en 0 45 y 
S 205 42Qy 0 y y 10 y 0, 10 1,755 y 0 46 y 
; 206 20 3 0 0 15 y 15 0 y y 0 35.6-57 y 
50 5 y 145 y 99 46 y y y 33-39 y 
at / as deen ¢iabkis ib: be 8 y y | 0 | 38-8 y 
: 209 10 0 y y y 0. y y 2 y | 0 21-35 y 
210 3 3 0 0 3 0 3 0 y y 0 37.5-40.9 y 
211 | il Oar 0: 0 1 0 1 0 1,800 y 0 39.2 y 
212 2 0 y y Shut in 0 0 y y 0 55 y 
: 213 Vf 0 0 0 tf 0 7 0 y y 0 40-53 y 
214 2 0 y y y y y y y y | 0 26.7 y 
915 11 Onell y 3 0 0 3 2,680 y 0 46.2 y 
_ 216} 778 2 y y | 221 0 0 | 221 y y | 0 17-21 y 
ye 217 1 0 y y y y y y ae x g sae y 
218) 17 1 y y 8 y 3 5 3,100 A |g y 
oy 219 5 0 0 y y y y 1 y y 5-5 y 
f 220 5 0 0 0 5 0 5 0 y y 0 34.2-36.4 0.10 
221 15 2 y y 11 y 11 0 3,900 y 0 40 y 
222 uf 1 0 0 1 0 1 0 y y 0 48.9 y 
37 | oy 28 9 1,450 y | 0 36-44 y 
al See ee Maal ctl ey 77 4 "950 y | 0 36.8 y 
925, 1 o | 0 0 o| 0 0 0 y y | 0 55.7 y 
226 i 0 0 y y y 0 0 y ae | 0 7] y 
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TABLE 1.—(Continued) 
Producing Formation Dever a0 i 
Depth, Avg. Ft. 
Net 
5 Thick- “ 
Jame Agee a hs < ame ry 
E Nam Age : | Pop | Bottoms Aegek. 6 ‘sk 
Z Fs 2 ee \ | Ree Ft. S ag 
2 I $ Zone | Wells FI aS 
fe a) a R a 
169 | Frio Olig s Por 5,176 | 5,194 8 DF | Yegua 11,132 
170 | Marginulina Olig s Por 4,775 | 6,060 12 DF | Vicksburg 9,045 
171 ileox Eoc 8 Por 7,027} 8,500 10 z | Wilcox 8,500 
172 | Jackson Eoe Sh Por 3,500 | 3,676 17 D | Yegua 5,038 
173 | Frio Olig 8 Por 7,864 | 8,851 y DF | Frio 8,851 
Cap L Cav d 
174 | Cap rock, Mio Mio s Por 400} 5,188 z DS | Oligocene 5,700 
175 | Oligocene Olig 8 Por 
176 | Yegua Eoe § Por y y y DF \y y 
177 | Frio Olig 8 Por 5,550 | 5,552 2 DF | Vicksburg 7,509 
178 | Frio Olig 8 Por 5,207| 5,628 10 DF | Vicksburg 7,735 
179 | Frio Olig s Por 7,702 | 7,770 20 DF | Frio 8,503 
180 | Frio Olig 8 Por 3,500 | 6,214 10+ Oligocene 7,506 
181 | Cockfield Eoe Sy} Por | \4,218| 4,258 5 z | Cockfield 4,273 
182 Included with Magnet-Withers ji 
183 | Mio, Olig, Jackson, Cockfield ne Olig 8 Por 265| 2,816 8 AF | Cook Mountain 4,500 
oc 
184 | Miocene Mio s Por 2,136] 4,150 8 AF | Frio 6,860 
185 | Frio Olig 8 27 8,636 | 10,670 200 D Frio 11,357 
186 | Mio, Frio. Mio, Olig 8 Por 2,500) 6,123 30y DS | Frio 7,604 
187 | Wilcox ae £ Por 9,052 | 10,104 z Wilcox 10,104 
‘aD 

Cap rock, Mio, Mio, Olig Ss Cav 
188 | Frio, Yegua oc 8 20 1,265| 7,975 25 DS | Cook Mountain 10,085 
189 | Frio Olig S Por 8,250| 8,280 Oy DF | Frio 8,835 
190 | Frio Olig 8 Por 7,830 | 9,275 15 D | Frio 11,327 
191 | Cockfield Eoc 8 Por 3,860| 3,900 19 DF | Wilcox 8,993 
192 | Cockfield Eoc § Por 3,616] 3,926 15 DF | Cook Mountain 7,569 
193 | Frio } Olig s 33 4,596| 4,790 10-25 A ackson 888 
194 | Mio, Frio, Vicksburg Mio, Olig § Por 3,142] 6,943 452 DS | Jackson 7,165 
195 | Heterostegina, Frio Olig 8 Por 4,745 | 6,370 20 AF | Frio 7,242 
196 | Marginulina, Frio Olig 8 Por 6,580| 6,684 100 D | Vicksburg 8,061 
197 | Cockfield Eoc § Por 3,036] 4,277 y DF | Cook Mountain 4,756 
198 | Marginulina Olig s Por 6,240| 6,250 10 DF | Oligocene 9,255 
oe Mio, Frio Mio, Olig § Por 3,150] 5,942 40 DS | Vicksburg 7,667 
201 | Miocene Mio iN] Por 4,628] 4,635 7 DF | Miocene-Oligocene | 6,652 
202 | Jackson Eoc Ss Por 3,149} 3,400 18 DF | Wilcox 8,589 
203 | Cockfield Eoc 8 Por 3,960} 4,150 40 DF | Wilcox 8,589 
204 | Yegua Eoc § Por 5,397] 5,400 3 z | Wilcox 8,454 
205 | Cockfield Eoc 8 Por 3,888 | 3,944 15 DF | Yegua 4,253 
206 | Frio Olig 8 Ned pare 10,995 15 DF | Frio 11,008 

: . i ‘ or ’ y 
207 | Mio, Frio Mio, Olig s 30 4,900| 6,600 30 DF | Vicksburg 9,225 
208 | Marginulina Olig 8 34 3,545 | 5,900 10 D | Frio 7,300 
209 | Jackson, Yegua Eoc $ Por 1,275 x 6 Mf 3,000 
210 | Frio Olig § Por 7,122| 8,551 y DF Frio 8,551 
211| Yegua Eoc 8 Por 6,947] 6,956 9 xz | Yegua 7,495 
212 | Cockfield Koc 8 Por 7,713 | 7,748 10 DF | Cook Mountain 8,530 
213 | Frio Olig 8 Por 8,538 | 8,554 18 y rio 10,010 
214 | Miocene Mio 8 Por 4,053 | 4,992 7 y_ | Miocene 7,097 
215 | Marginulina Olig 8 30 6,480 | 6,500 3 DF | Vicksburg 8,943 
a16| Mb, Ole Mb, olig |. 8 | Por | _ 500 

io, Oli io, Olig |. or 3,220 17 DS | Cook Mountain 7,461 
217 | Frio, Viseabury Olig 8 Por 6,013 | 5,023 z F | Yegua 6,702 
218 | Yegua Eoc 8 Por 6,803 | 8,050 15 DF | Cook Mountain 8,050 
219 | Cockfield Eoc 8 Por 4,805 | 4,862 10 DF | Wilcox 8,553 
220 | Wilcox Koc 8 Por 7,748 | 8,553 20 DF | Wilcox 8,553. 
221 | Frio Olig 8 Por 8,105 | 8,795 40 DF | Frio 9,637 
222 | Wilcox Eoc s Por 8,724 | 11,505 51 a | Wilcox 11,505 
223 | Cockfield Eoc 8 Por 5,150} 5,200 10 DF | Wilcox 11,734 
224 | Wilcox Eoc S | 17.5] 8190] 9,150 | 30 | DF | Wilcox 11,734 
225 | Wilcox Koe NS Por 8,215 | 8,277 y Wilcox 8,590 
226 | Frio Olig 8 | Por | 8646] 8853 | y | Db | Fro 9'210 
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TABLE 1.—(Continued) 
a Ea ee I lar Ren OD, Sg eee rR eS ERE ENE 
Total Gas 
paar Total Oil Production, Bbl. | Production, 
Millions Cu. Ft. 
Year fa 
of 
Field, County Dis- 
5 cov- 
ery ; To End of During | To End| Durin 
: Oil | Gas? 1942 1942" | of 1942| 1942" 
o 
g 
nS | 
ZAM Sheridan COMTAGD <fa.4.c ble one os ian eee Om os He oes 1940 | 1,550 121,456 41,997 
BIG A Rilebes, Hardin’... es. -sslia soe eneesenvet sede 1936. | 1/000" y | 3,333'425 | — 690,809 Hehe 
PIV sl -SiCk, QOltad = De wilt as vats =. ojos ees esi el state ys gies ° 1930 80 240 79,993 62 y y 
230 | Smith Point, Chambers...........00000000ee eee ees 1940 See Red Fish Reef 
PSN Cour Lake tHardine 2AM ar ta. Niede tee moat ol 1902 900 y | 80,239,212 | 320,696 yly 
SOR OoltH OACEATs GES. ja..cis /de Nee ao eiccle owas sls aeleye 1942 600 64 6,064 
Ma erin Jesereon et on gle ces. 1939 | 250" : end aah ted me 
204): South Houston, Harris, 0. ..an 2.4 eee saimawies aiek oe 1935 620 y 7,430,068 668,225 y y 
DSeul Goat lubertyiliberty: ck wait tot eect os” 1925 250 y | 15,992,814 | 117,153 y Aly 
236 | South White Creek, Live Oak...............--00055 1941 61,630 56,510 
237 | Spanish Camp, Wihartonek ta, iets ties: 1936 6 2,000 y Gas , 4 
238 eee GER Lprs Onc oe ore tesenar y MepRCORe ¢ y | 128,405,556 419,082 y y 
239 TT ey ee ROIS, orc Ra ORSE: Oe aRORRON acer a Included above 
240 Solendors: So BN rte Fea he EAE sce y 1,000 y y 
241 | Steamboat Pass, Calhoun 40 0 0 y y 
242 | Stewart, Jackson..........-.-- 40 26,768 26,768 y y 
243 | Stowell, Jefferson.........-.-- 263,621 260,954 y y 
244 | Stratton Ridge, Brazoria 0 33,845 0 0 0 
245 | St. Charles, Aransas.........2--+ 0000000 “aS. 0 24,961 8,232 0 0 
246 | Sugarland, Fort Bend............-..-00+-5++5- : y 31,328,932 617,384 y y 
247 | Telferner, Victoria..........02-.-02 cece eee e ene 30 50,417 5,625 y y 
QAR |"Terrell, Victoria.....-.. 02.00 ce ce cece reece en tens 0 13,415 3,085 0 0 
QAO | Texana, Jackson.......-------00ce essere rete 0 23,264 8,683 y y 
a Lo ae ee Tr ie y 8,248 1,044 y y 
ompsons, Port Bends... 0.6.0. ccwe se dene eee ts 
252 Wicectning eT Ah, Loetnnt din NED aN Ste ter eat 48,798,322 | 5,390,089 4 
253 |'Tomball, Harris. .......-.0--- 000-2 cece eee eee eee y 22,863,553 | 3,114,943 y y 
254 | Tom O’Connor, Refugio.......--..--.+++2 eee eee 0 33,570,343 | 6,914,652 y y 
255 | Tuleta, West, Bee.......-..- 0.002 eee c eee e rete ees 0 1,866,252 22,992 y y 
BURA sibel EXCE Satire ela © coecs eiafeieysietetrar it elelsopie = mesa So y 11,193 1,479 y y 
257 | Turtle Bay, Chambers tea ek seb oe Seek y 2,486,522 494) a y y 
268 | Tynan, Bee........-. 000-0. epee: ee Side ev aiae 0 y Oman 
259 y aiderbilt, ET AGRSO on tele Cn eee Mie Mec ea pets == Included with West Ranch 
260 | Victoria, Victoria........ 05 le. ce eect epee e chances 1939 240 50y 316,613 97,659 y y 
261 | Vienna, Lavacd.........--+2.ce cree e rete terete ees 1941 40 y 1,496 y y y 
GDI Woss eS CE nic cides cc. aie aicle eieis cle cere Bale wee we Hele 1936 95 0 77,840y y 0 0 
263 | Webster (Friendswood), Harris...........--+-00++5 1937 4,000 y 12,619,189 | 3,619,963 y y 
264 | Weser, Goliad..........--00ssecce cence eben seen ees 1936 140 y 31,896 413 y y 
265 | West Aldine, Harris...... 1,136 y y 
266 | West Beaumont, Jefferson... y | 4,584,981 726,600 y y 
267 | West aga Brazoria........ 82,977,012 754,718 y y 
Tet || NEN Race ure ee sano eeeogee ace y 6,527,811 | 1,235,275 y | y¥ 
269 | West Geaado: MT chaGM Were certs! icace ale ee es y 421,011 326,661 y y 
270 | West Garwood, Colorado...........+.++- 02s e renee 0 84,662 40,220 y y 
271 | West Mauritz, Jackson..........5005050202 eee eee 0 34,523 34,523 y y 
272 | West Orange, Orange........--.. 22020 e cere eres 0 2,662,223 544,446 y y 
273 | West Ranch, Jackson.........-+.--2 000s sere e eee y 11,263,348 | 5,243,272 y y 
274 | West Tuleta, Bee... 1.2.0. eee eect ernest eens y y y y y 
275 | West Sisbee, Hardin.........-.-++-++0-2 eres trees y 47,769 24,089 y y 
276 | White Creek, Live Oak..........-+-+-2020 22ers eres 10 335,586 89,388 y y 
277 | Willow Slough, Chambers..........+-+0++000ss0eees y 447,727 66,790 y y 
978 | Withers, Wharton........-.-+.0.0-ceset renee ress Included with Magnet-Withers 
279 | Wilson Creek, Matagorda...........-.+-+s+0eeseees 0 91,419 8,867 y y 
280 | Woodsboro, Refugio.....-...----+-.seece reese ees y 56,478 24,588 y y 
ORT Ni Worth, Bees...) -- ce. coe enter sr ene es penal 0 y y y y 
282 Yorktown, IDV aT IAL ee sons een Bie aoe ee Oo apace aoe. ored 0 y y 0 0 
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TABLE 1.—(Continued) 
eS EE ee eee 


Oil-production Re Pe 2 
Number of Oil and/or Gas Wells Methods, End sighed pe abt Character of Oil 
of 1942 Lb. per Sq. In. 
During 1942 End of 1942 Number of Wells 
Con-. |————————_ | ——— | Gravity A.P.I. 
3 pleted . yy, Ave. | 2x] at 60°F, | Sulphur, 
8] to End Tem-.| pro. | Pro- Fl Arti- Initial a ~ 5.2} Weighted | Per Cent 
iz, | of 1942 nee peer oa ducing | ducing | *:°%" | ficial o 2 | Average 
2 ple sic ut | Olle | Gase | ™® | Lift 5 
a: | Down 5 
a ==] 
227 7 3 0 0 7 y 7 y y 0 34-56.8 y 
oa 51 0 y y 42 y 29 13 ae y : eps y 
9 5y 0 y y y y y d y y 
230 : See Red Fish Reef 
231 809 3 y y 156 0 10 146 z z 0 16-31 uv 
232 13 13 0 0 13 0 13 0 y y 0 38.2-42.2 y 
233 16 0 y y 15 y 14 1 y 0 37-52 y 
234 91 0 y y 90 y 68 22 2,085 y 0 19.5-25.5 y 
235} 317 0 y y 38 0 4 34 y 0 21-47 y 
236 5 1 y y 5 y 5 0 y y 0 7] y 
237 12 1 0 y 0 12 12 0 1,300 y 0 Gas y 
238 | 1,385 0 y y 114 y 7 134 F z 0 25 y 
239 Included above Included above 
240 1 0 0 0 0 0 0 0 2,000 0 69 y 
241 1 0 0 0 0 1 1 0 y y Gas y 
242 6 6 0 1 6 0 6 0 y y 0 24-26.7 vy 
243 12 12 0 0 11 y ll 0 y y 0 34.5 yv 
244 5 0 0 0 0 0 0 0 ) = 0 32.5 = 
245 2 1 0 0 2 0 2 0 y y 0 32.5 y 
246 71 0 y y 52 0 34 18 1,570 y 0 28-35 uv 
247 4 0 0 y 2 y 0 2 900 y 0 27.8 y 
248 1 0 y y 1 y 0 1 800 y 0 y y 
249 3 2 y y 1 2 1 0 < y 0 52 y 
an 2 0 0 y ef ¥ A y z y ; 30.6-52.3 y 
0 y y y 7] y 
252| 374 { tl yf 88-b0 38 0 y y | 0 \ 25-48 y 
253) 537 ty y 456 y 318 138 2,490 y y 37-41 y 
254] 451 0 yv y 448 y 447 1 1,040 y 0 35.5 y 
255 75 0 7] y 17 y 3 14 792 v y 445-50 v 
256 12 0 0 y 1 0 0 1 y y y 45 y 
257 39 0 vy y 37 y 30 7 2,958 v 0 32 2 
258 A 1 0 0 1 0 1 0 i y 0 23 y 
259 Tadaded, with West Ranch 
260 26 1 | y 16 y 3 13 y y 0 22.5 y 
261 1 0 7] y 0 0 0 0 7 v 0 50 y 
262 0 0 0 0 0 0 0 y y 0 45 y 
263} 212 0 y y | 2u1 y 209 2 950 y | 0 20-30 y 
264 10 0 7] y 3 y 1 2 750 y 0 46.5 y 
265 1 1 0 0 1 1 0 y v 0 39.6 y 
266 59 5 0 y 59 7] 25 34 y vy 0 26-34 y 
267 379 { 4 y y 45 0 18 27 y y 0 28 y 
268 0 y y 103 0 94 9 2,452 y 0 28 y 
269 32 9 y vy 32 y 32 0 y ry] 0 24.5 v 
270 5 0 y 7] 38 7] 3 0 y y 0 52.4 y 
271 7 7 0 0 7 0 7 0 y y 0 28-33.8 
272 48 0 0 y 42 y 19 23 y y 0 24.5 v 
273 | 377y 23 y y 377 2y 8738y 4 1,700 y 0 30.3 ] 
274 3 1 2 0 3 0 3 0 y 7] 0 47.6 y 
275 2 0 y y 2 y 2 0 y y 0 40.8 y 
276 35 0 0 y 30 y y z y y 21 y 
277 7 0 0 0 7 0 : 0 3, y 0 34-37 0.07 
278 Included with Magnet Withers 
279 2 0 0 0 1 0 0 7] 0 51-51.5 y 
280 4 0 y y 3 0 7o\e0 40-60 y 
281 2y y y y y y y | 0 30.3 v 
282 1 0 0 1 0 y 0 62.8 y 


re 5 : 1 
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Producing Formation 
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Deepest Zone Tested 
to End of 1942 


Depth, Avg. Ft. 
(os Net 
3 N A r Thick- 
g ame ge % . Top | Bottoms jee s Name “s 33 
Zz = | & | Prod. | Prod. | Ave | 3 te a 
2 w a t. o er 
a 5 z Zone | Wells 3 as 
is 5 as a ae 
227 | Wilcox Eoe g | Por | 8,133|10,830 | 30 D_ | Wilcox 11,497 
228 | Cockfield Koc rs] Por 6,845 | 6,965 20 DF | Cook Mountain 7,778 
a Yegua Koc iS} Por 4,199| 4,404 10 DF | Yegua 4,580 
231 | Mio, Olig, Yegua se Olig,| § | Por 500| 6,804 | 100 DS | Yegua 7,914 
: ‘Oc 
232 | Wilcox Koc iS} Por 6,548 | 6,673 y DF | Wilcox 7,507 
233 | Frio Olig | § | Por | 7491| 7.885 | 30 | DF | Frio 8,785 
_ 234 | Mio, Frio Mio, Olig S 30 3,845 | 4,775 75 DS | Cockfield 9,474 
235 | Mio, Olig, Yegua ae Olig,| 8 Por 700| 4,996 | 100 DS | Yegua 4,996 
OC 
236 | Cockfield Eoc 8 Por 1,844| 1,852 8 DF | Yegua 2,448 
ae Second ae 8 ie anne oo 30 D | Yegua 8,183 
ap rock ap L av 00] 1,200 . 
239 | Mio, Frio Mio, Olig | § | Por | 2,920] 5,900 eo} | DS | Frio Bae 
240 | Cockfield Eoc S Por 5,828| 5,840 12 D | Yegua 6,452 
241 | Miocene P Mio g Por 2,880| 2,885 5 DF | Oligocene 6,406 
242 | Marginulina, Frio Olig S Por 4,984! 5,948 10 DF | Oligocene 7,508 
243 | Frio Olig S Por 8,850] 8,880 12y DF | Frio 10,236 
244 | Miocene Mio $ Por 4,300| 4,500 10 DS | Oligocene 9,267 
245 | Frio : Olig S Por 7,604) 7,618 14 D | Frio 9,335 
246 | Marginulina, Frio Olig g 25 2,900} 3,800 80 DS | Yegua 7,521 
247 | Mio, Frio Mio, Olig S Por 2,525) 3,600 y DF | Cook Mountain 7,666 
248 | Frio Olig S Por 5,274| 5,284 10 az | Oligocene §,403 
249 | Frio Olig 8 Por 5,686| 5,770 10 D | Vicksburg 8,724 
a ‘ees ‘ a eS S See is ae 18 ie Wilcox 8,518 
io, Frio io, Olig § ,050} 5, 80 7 
252 | Vicksburg Olig Sg 25 7.700| 7,800 100 DF eee 9,001 
253 | Cockfield, Yegua Eoc 8 25 y\ 5,682 10 DF | Wilcox 8,955 
254 | Frio Olig $ Por 5,176} 5,948 100 ALF | Frio 8,174 
255 | Jackson, Cockfield, Wilcox Eoc Sh Por 3,065} 7,535 11+ | DF | Wilcox 7,921 
256 | Cockfield Eoc S Por 3,504] 3,590 26 DF | Cockfield 3,598 
257 | Marginulina, Frio Olig 8 Por 6,550 | 8,497 8 DF | Vicksburg 8,497 
ae Frio, Vicksburg Olig s Por 4,212| 4,750 1 z | Frio-Vicksburg 4,750 
9 
2,551| 2,635 
260 | Mio, Frio, Vicksburg Mio, Olig $ Por ee fae 10 DLF| Vicksburg 5,252 
261 | Wilcox Eoe g | Por | 8468] 8476 | 10 z_ | Wilcox 8,524 
262 | Cockfield Eoe Ss Por | 3,985) 4,017 by | DF | Yegua 4,306 
263 | Frio Clig 8 30 5,488 | 6,050 150 DF | Vicksburg 8,452 
264 | Yegua, Cook Mt. Koc 8 Por 4,802] 5,310 10 F | Cook Mountain 5,313 
265 | Yegua Eoc S Por 7,190| 7,991 3 x | Yegua 7,991 
266 iio, oe ~ Olig $ ei enn 6,756 Eee DF | Vicksburg 8,501 
267 | Mio, Frio jo, Olig § ‘or + . 
268 | Frio Olig Bea) pee | e200) bree | too 5 DS | viekeee See 
269 | Frio Olig 8 Por 5,204| 5,220 16 DF | Oligocene 6,623 
270 | Yegua, Wilcox Eoe g | Por { 9425 Ont Et DF | Wilcox 10,012 
271 | Frio Olig § Por 5,451| 6,760 y DF | Frio 6,760 
272 | Frio Olig S Por 5,585 | 6,123 8 DS | Fno 7,550 
278 | Frio Olig 8 28.4 5,086| 5,780 40 DF Vicksburg 8,527 
274 | Wilcox Koc $s Por 7,525 | 7,590 30 DF | Wilcox : 9,200 
275 | Cockfield Hoc S Por 6,918| 6,923 5 DF | Cook Mountain 7,778 
276 | Jackson Eoc S Por 1,300] 1,550 7 DLF | Jackson 1,785 
277 | Frio bh Eoc i) 25 8,400} 8,860 10 D | Frio 9,044 
278 | with Magnet Withers 2 
279 Fic 8 Olig s Por 9,968 | 10,796 28 z_ | Frio 10,796 
280 | Frio Olig 8 Por 5,833 | 6,500 5 DF | Frio 6,710 
281 | Cockfield Koc § Por 3,407 5 D | Cockfield 3,708 
282 | Wilcox Koc 8 Por 7,192 | 9,150 12 Wilcox 9,150 


SE eg bec te ae i Eat a= ei 
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20¢4-in. choke. Two other wells were 
drilled during 1942, both of which were 
abandoned as failures. The Alief discovery 
is the result of geophysical work. Because 
of its trend position it appears unimportant. 

Berclair, Bee County—The Magnolia 
Petroleum Co. drilled No. 1 Buckner to 
10,561 ft. in Wilcox. Three production 
tests were made through perforations: 
(1) 10,370 to 10,404 ft. flowed 20 bbl. of 
56.5° gravity oil and 300,000 cu. ft. of gas 
through 14-in. choke, tubing pressure 
950 lb., casing pressure 1150 lb.; (2) 
10,020 to 10,150 ft. flowed 14 bbl.’ of 54.5° 
gravity oil through %,4-in. choke, tubing 
pressure 750 lb., casing pressure 1350 lb., 
gas-oil ratio 23,000 to 1; (3) same perfora- 
tions as test No. 2 flowed 814 bbl. through 
34g-in. choke, tubing pressure 725 lb., 
casing pressure 1175 lb., gas-oil ratio 38,000 
to 1. The well was temporarily abandoned 
on Nov. 17, 1942. It is not an important 
discovery. 

Buck Snag, Colorado County.—Shell Oil 
Company’s No. 1 C. R. Schiurring et al. 
was completed Sept. 4, 1942, from a Yegua 
sand, through perforations at 6143 to 
6145 ft. for 100 bbl. 50.2° gravity oil and 
2,706,000 cu. ft. of gas through }4-in. 
choke, tubing pressure 2100 lb., total depth 
6987 ft. There was no other development 
during 1942. Present information is not 
sufficient to determine the area or value 
of this discovery. 

Cadiz, Bee County.—Wilcox Oil and Gas 
Company’s No. 1 Homer Harris was 
drilled to total depth of 4717 ft. in shale, 
where Schlumberger tests were run fol- 
lowed by a series of side-wall cores and 
drill-stem tests. The well was completed 
Apr. 30, 1942, from 3734 to 3739 ft. for 
14,000,000 cu. ft. of gas through open flow. 
The well is now shut in; shut-in pressure, 
1450 lb, The same operators’ No. 2 Homer 
Harris is the only additional development 
to date. The No. 2 well was completed as 
a gas well from 3760 to 3763 ft. Both wells 
are completed in the Jackson, Subsurface 
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geology was the method of discovery. It | 


is not important. 

Camp Eleven, Tyler County.—American 
Republic and Houston Oil Company’s 
No. t E. Cushing Fee was completed from 
the Wilcox Jan. 15, 1942, at 8000 to 8010 
for 612 bbl. of 44.8° gravity oil through 
y-in. choke. Two other wells were 
drilled during the year, one of which was 
dry. The Camp Eleven discovery is the 
result of geophysical work. Present informa- 


tion is not sufficient to determine its 
importance. 
Cistern, Fayette County—Continental 


Oil Company’s No. 1 F. Gobitzsch was 
completed in the Wilcox at 2808 to 2814 ft. 
for 1,254,000 cu. ft. of gas through }4-in. 
choke. The hole was bottomed at 4830 
ft. in the Midway. No other wells drilled 
during 1942. This discovery is the result 
of geophysics. It is unimportant. 

Collier, Jackson County—The Texas 
Company’s No. 2 O. D. Collier made 
202 bbl. of 23.6° gravity oil from the 
Miocene at 2433 to 2455 ft. Total depth, 
2455 ft. The same company’s No. 1 Bettie 
Bonham was dry and abandoned at 3177. 
No other development during 1942. The 
discovery well was completed on Nov. 16, 
1942. It is unimportant. 

Hampton, Hardin County—American 
Republic Corporation and Houston Oil 
Company completed their No. 1 Hampton 


Fee on July 19, 1942, in a Cockfield sand © 


at 6949 to 6954 ft. for 517 bbl. of 40.4° 
gravity oil. The same company’s No. 2 
Hampton Fee was abandoned as dry at 
7or8 ft. in the Cockfield-Yegua section. 
There was no other development during 
1942. Geophysics indicates this structure 


to be of the deep-seated dome type. At | 


present it is difficult to evaluate, since the 
trend position is favorable for additional 
exploration of deeper horizons. 

Harmon, Jackson County—Gulfboard 
and Salt Dome’s No. 1-A J. E. Harmon, 
the discovery well of the Harmon field, 
was completed May 1, 1942, at 5366 to 


. 
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5377 ft. in a Frio sand for 104 bbl. of 28.8° tion gas, no gauge. The Harmon field is a 
gravity oil. Total depth, 6717 ft. Eleven south extension of the Ganado structure. 

wells were completed by the end of 1942. Mayo, Jackson County.—John Mayo 
Only one, the Sun Company’s No. 2 J. E. opened the Mayo field Jan. 7, 1942, with 
Harmon, failed. The Gulfboard and Salt his No. 1 A. C. Rodesney. The well was 
Dome’s No. 2 W. W. McCrory was re- drilled to 7808 ft. in Vicksburg and plugged 
corded as a dual completion. Casing was back, where it was completed in a Frio 
perforated in two separate sands, 5322 to sand through perforations at 5408 to 5414 
5332 ft. oil sand, initial production 133 bbl., _ ft. for rrs bbl. of oil through }¢-in. choke. 
and 5304 to 5402 ft. gas sand, initial produc- To the end of the year, 22 wells had been 


TABLE 2.—Summary of Drilling Operations in Texas Gulf Coast 


i Important Wildcats Drilled in 1942 


Total a Deepest 
eee Surface : 
County Survey oak Roannhen oe 
1 Vital Flores 10,104 | Lissie Wilcox 
2 Geo. T. Allen A364, Sec. 180 11,505 | Lissie Wilcox 
3 Thos. Simmons 10,561 | Goliad Wilcox 
4 C. Rivas Gr. 4,717 | Goliad Jackson 
5 Garrett Roache A59 5,320 | Lissie Vicksburg 
6 R. C. Ballard 7,010 | Goliad Wilcox 
7 P. B. McKarly A236 7,507 | Lagarto Wilcox 
8 H. H. Williams 4,750 | Beaumont | Vicksburg 
9 E. M. Millican 3,559 | Jackson Wilcox 
10 _|I. & G. N. Sur. No. 6 6,997 | Lissie Yegua 
11 Francis Mayhar 11,497 | Lissie Wilcox 
12 Willis A. Moore 8,500 | Reynosa Wilcox 
13 James Kimberling 9,150 | Reynosa Wilcox 
PAUBvettor rssh os aicts geeks nsec ee eee ee J. Whiteside 4,340 | Claiborne Midway 
TU OUT ea ae | patton Ren Ger eananer tonto F. Mading 5,263 | Beaumont | Frio 
GOT LaRdlia tee trata: sta e wel sss es, 5 een A. Hampton Lge. 6,954 | Lissie Cockfield, Yegua 
ill TEER corinne ait Paid Gb RiGee DIGUIE Reg 7S OCR Peter F. Craft 7,991 | Beaumont | Yegua 
TAM IMELAT Inte PATON OM Eile toonae cans eset Christian Williams 8,637 | Beaumont | Cook Mountain 
POM PEarristae ae core eee oe years eo nee Se sess Francis Fry 8,050 | Beaumont | Cook Mountain 
SMI AGRSORT Mee, rcctascst is niserer sense seared as James Kerr A39 2,455 | Beaumont | Miocene 
PAM Arse ee ee loin tind sng omen ms A. Kountze No. 23 6,717 | Beaumont | Frio 
J. Rambo 7,808 | Lissie Vicksburg 
W. H. Robertson 5,553 | Beaumont | Frio 
Wm. Menefee 6,651 | Beaumont | Frio 
4 Geo. Southerland 6,523 | Beaumont | Frio 
; Morris & Cumming : 6,753 | Beaumont | Frio 
G. F. & M. T. Simons 6,700 | Beaumont | Frio 
Jos. Simons 6,700 | Beaumont | Frio 
I. G. N. Survey No. 3 7,735 | Beaumont | Vicksburg 
I. G. N. Survey No. 1 6,504 | Beaumont | Frio 
Patrick Scott Lge. 7,620 | Beaumont |y . 
I. G. N. Survey No. 19 5,946 | Beaumont | Frio 
Geo. Southerland 5,155 | Beaumont | Frio 
_| 8. F. Austin Grant 5,762 | Beaumont | Frio 
§. F. Austin 2 Lge. Grant 6,763 | Beaumont | Frio . 
T. & N. O. A371 9,300 | Beaumont | Frio 
T. & N. O. A871 9,500 | Beaumont | Frio 
rs Jesse Devore 6,958 | Beaumont | Yegua 
Jesse Devore 6,300 | Beaumont | Yegua 
( Jacob Betts Lge. 8,692 | Beaumont | Frio 
f G. B. M. Cotton 8,598 | Beaumont | Frio 
Elisha eee : aa vee ay 
Me 43 | Montgomery........-------.0eee essere M. R. Goheen ,259 | Willis ilcox 
44 Maat earasty tee ee MR ned ot ciarey Teco a ae A. Hodge 13,293 | Willis Wilcox 
e 45 | Polk A, Viesca 7,993 | Lagarto Wilcox 
46 A. Viesca 7,396 | Lagarto Wilcox 
47 Aldrete Gr. 7,656 | Beaumont | Frio 
48 Refugio Town Tract 9,375 | Beaumont | Frio 
49 Jas. Robinson 8,321 | Lagarto Wilcox 
50 Theo. Cushing 8,035 | Lissie Wilcox 
T. Cushing Lge. 8,450 | Lissie | Wilcox 
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drilled, one of which was dry and one a gas 
well. The Mayo field is an east extension 
of the Ganado structure. 

Medio Creek, Bee County.—The Shield 
Oil Company’s No. 1 Ira Heard on a 24-hr. 
potential test through open flow made 
36,000,000 cu. ft. of gas. On 24-hr. test 
through a 54¢-in. choke the well made 
3,821,600 cu. ft. of gas and 6 bbl. of 
40.8° gravity oil from a Frio-Vicksburg 
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sand at 4855 to 4865 ft. The well was 
completed on March 3, 1942, as a shut-in 
gas well. The same company’s No. 2 Ira 
Heard was a dry hole to 5500 ft. There was 
no other development during 1942. It is 
not an important discovery. 

Mercy, San Jacinto County.—Shell Oil 
Company completed its No. 1 Central 
Coal and Coke Corporation Feb. 3, 1942, 
in a Wilcox sand at 8273 to 8279 ft. for 


TABLE 2.—(Continued) 


Important Wildcats Drilled in 1942 


Initial Production 
per Day 
Drilled by 
Oil, Gas, 
U.S. Millions 
Bbl. Cu. Ft. 
1| Ohio Oil Co. 105 8,757,000 
2 | Shell Oil Co. 80.1 
3 | Magnolia Petr. Co. 8.5 328,000 
4| Wilcox Oil & Gas Co. 14,000,000 
5 | Shield Oil Co. 6 3,821,000 
6 | Union Producing Co. 37.5 
7| Atlantic Ref. Co. 127 
8 | Stanolind Oil & Gas Co. 41 
9 | Phillips Petr. Co. 10,150,000 
10 | Shell Oil Co. 100 
11 | Shell Oil Co. 135 
12 | Tide Water Asso. Oil Co. 80 
13 | Adams Oil & Gas Co. 146 
14 | Continental Oil Co. 3,850,000 
15 | W. L. Goldston 232 
16 | Amer. Rep. & Houston Oil Co. 517 
17 | Geo. Strake 36 
18 | Pure Oil Co. 54 3,335,000 
19 | Amerada Petr. & Stanolind 160 
20 | The Texas Compan: 202 
21) Gulf Board & Balt ome Oil Co. 104 
22 | John Mayo 115 
23 | W. Stewart Boyle 155 
24 | Renwar Oil Corp. 113 
25 | W. Stewart Boyle 148 
26 | John B. Coffee 78 
27 | Humble Oil Ref. te 130 
28 | The Texas Com: 112 
29 | Magnolia Petr. - 126 
30 | Magnolia Petr. Co. 9 
31 | Magnolia Petr. Co. No gauge 
82 | Tide Water Asso. Oil Co. 121 
33 | W. Stewart Boyle 50 
34 | Houston Oil Co. of Texas 49,000,000 
35 | Moore & Ahern 8 1,300,000 
36 | Glenn H. McCarthy 793 
37 | Sinclair Prairie Oil Co. 388 
38 | South Oil Co. 315 
39 | South ae ra 302 
40 | Ohio Oi 309 
41] United Negih & South Dev. Co. 243 
42 | Stanolind Oil & Gas Co. 232 
43 | Superior of California 218 
44 puperice of A seach 160 
45 | Gem Oil 207 
46 Jordan Drilling Co. 216 
47 | Hewitt & Dougherty 357 
48 | Sunray Oil Co. 225 
49 | Shell Oil Co. _ 583 
50] Amer. Republic & Houston Oil 612 
51 | Amer. Republic & Houston Oil 30 


Pressure, Lb. 
Choke or bet Sa. dn: 
— Remarks 
ractions 
of an Inch Casing Tubing 
od 2,350 1,500 | D. Orange Hill field 
5f6 950 | 2,710 | D. Sealy field 
Ke 1,175 725 | D. Berclair field 
Open 1,140 1,080 | D. Cadiz field 
“6 1,960 1,825 | D. Medio Creek field 
1864 2,500 2,425 | N. H. North Pettus field 
lg 2,200 1,800 | D. South Caesar 
542 1,700 1,300 | D. Tynan field 
Open Sealed 1,335 | D. Millican field 
44 2,250 2,150 | D. Buck Snag field 
\% 2, 2,320 | N. H. Sheridan field 
Ua Sealed 1,080 | D. Nordheim field 
38 y y | D. Yorktown 
542 y 840 | D. Cistern field 
\% 825 200 | N. H. Needville field 
4 1,150 850 | D. Hampton field 
Sealed 2,000 | D. West Aldine field 
2964 1,005 1,255 | D. Alief field 
1g Sealed 1,150 | N. H. Satsuma field 
164 3 295 | D. Collier field 
542 Sealed 340 | D. Harmon fie! 
\% 575 525 | D. Mayo field 
64 1,700 1,300 | N. H. Mayo field 
V4 2,500 1,960 | D. Mustang Creek field 
My 1,900 300 | D. Stewart field 
14 1,450 500 | D. West Mauritz field 
ig 900 800 | N. H. Ganado field 
\% Sealed 775 | N. H. Ganado field 
%a 2,100 300 | N. H. North La Ward field 
346 2,250 2,375 | N. H. North La Ward field 
N. H. North La Ward field 
yy 900 625 | N. H. Lotita field 
562 Sealed 1,275 | N. H. Stewart field 
Pr N. ‘exana 
4 2,225 2,200 | N. H. Texana field 
Yy Seal ,000 | N. H. Stowell field 
% Sealed 2,075 | N. H. Stowell field 
14 Sealed 1,240 | N. H. Hull field! 
14 Sealed 2,000 | N. H. Hull field? 
1g 1,375 1,210 | D. North Bay Ci 
1364 500 | N. H. Buckeye fie! 
A 1,550 250 | N. H. Lucky field 
% i 2,850 | N. H. Lake Creek field 
2364 Sealed 1,700 | N. H. Lake Creek field 
% 900 200 | N. H. Livingston field 
A 1,600 225 | N. H. Livingston field 
46 1,460 1,210 | D. Rooke field 
A Sealed 3,250 | N. H. Mission River field 
% 1,620 860 | D. Mercy field 
% 1750 1,350 | D. Camp Eleven field 
\% 1,850 1,775 | D. ers field 


1 New horizon for northwest flank. 


ee Ye 
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583 bbl. of 38° gravity oil through }4-in. 
choke. Out of a total of 15 wells drilled 
during 1942 only one was abandoned as 
dry. In view of the erratic characteristics 
of the Wilcox section, the Mercy field 
appears to be as good as any thus far dis- 
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Millican Dome, Brazos County.—Phillips 
Petroleum Co. drilled No. 1 Fritz Jerichow 
to 3559 ft. in salt-water sand. After numer- 
ous tests that showed various amounts of 
gas and/or salt water, the well was side- 
tracked and completed on May 22, 1942, 


TABLE 3.—Field Wells in 1942, by Counties 


uk. wis og Dect ie eee eee eae 


Wells Drilled During 1942 


Producti Number 
County whe ae Producing 
Wells Total Gas and D 
Number Oil Ty 
Upper Texas GuLF Coast 
pastiel cont ORC RSE SEES tO Oe Coa a aR oteenor 160 4 2 2 
SE ee pt pele 2 PETE sR ee ‘ ,790 ; 2 
eee ye ere ek on aip actee boctageae ld mike aa GAYS ea eA iets es : a iu 
Be coon. Re ee ce Siete Sw uaai'e siete fails 
DDO LEGS = Bech ah 8 oRCRCIT RS ROCCE RC eta De ica 8,616,908 68 
Rat nETACLO Mes Oe eee ee eee ate ene 0 aes seat al Hae i a - Z 
TE Gi cig Se ek Sueple oN CNOnel GONG Ac Obs Ol Oa ace ac © I 
Biri eine Par it asian rec he tie sce team os 6,660,379 487 18 15 3 
(GEIV GEG). on Glaetny Dun oad oo UE e Ooo eum aant 3,653,126 203 7 6 I 
IEG g gs US penn ticle einai o peRaci so eae 1,672,041 596 I4 6 8 
TE ects. aol eas er nae oie ee IS aD Sica 13,878,307 1,601 30 22 8 
ELS DG reer rine eh oe a temrurisic +o asthe oie aiee Sisto 20 2,603 
(paces ne eters naa iie sisfte es ous 5,799,520 509 42 34 8 
SS Re ain a. nce ckoe ban SPIO acne Nae aaa 4,802,422 505 19 16 3 
Mbabagordamnetie easels sea ses = oi aie ee e+ isle 1,719,525 153 18 13 5 
VIG ME SOUMLEKY) cairn 6 eset cise oe wee eae aetee  G Onin: 13,514,872 937 18 It 7 
PScvE OL Nees Goce Ri ovec Sule eee Pose arbi hiel 
Geras oOe eee tty a mcr at uae er bene sl 1,055,205 122 6 3 3 
Dee enc psc e SOT ODD Cc RiC ria aaa a 1,943,228 202 5 4 I 
oe Nacinbomener ten rceitise ce penis reins sce 159.324 7 rapt bao) I 
WA ern (ene ss oi Bea thm O/C OFCIE INCI oir ae CaCO ie ROLE 40,845 46 6 4 ”) 
GIG eons on cy celular Dai nao to omen 8 8 
SWiaghingtomia ance sesidene se ele nee ace cien lee a 143,659 56 
SWAT TOT ntre se + cer enteeiene mice sgensce SH she ms sbe ao 5,829,774 567 84 80 4 
CENCE cate Note eee ps ce Te ssiele ste. oo euvsvie ovetninir eee 91,340,492 8,148 356 291 65 
Lower Texas GuLF Coast 
INSEE OTSEE 0k ts SS RO D Cla Et DES RON aac aPC 8,232 i 2 I 24 
MOM i teartie ets since, oth ome eben slice! evoke esi al 476,594 237 25 16 9 
fSalhounirenienemarie oajecre as isis elas te re 2,993,078 243 3 3 
IDES Phat coors gaa 1,044 
BYGIPE vale ona eS art teno CNR Det cx ORG a oe nO Cian 32,840 13 2 I I 
Nacicsonmenr eee eta. late eae de Be 9,913,571 842 231 209 22 
BEET TCSP tn iG else aad a obras ace etaveiog sien fa tues 40,826 25 
RavaCaeeere Cr yee Sree ee eee 2 
[nhs (GIS OAR pret On Ge Sie Sige ae gear I EOE 424,271 73 16 Il 5 
TEESE [jn RI ee aa a 11,067,664 1,023 29 24 5 
BR acto ciay cate ies cies Drees widaxt ers Mies hn "He 1,710,239 270 22 19 5 
“ar, | Bc. 6 hao CRED ID ODO Osage Iara parc 26,668,959 2,727 332 283 49 
91,340,492 8,148 350 291 65 
Grand bosalor cake nie: stearate «ee rsr ea * aa lsh scs.ahein 118,009,451 10,875 688 574 114 
Darin elOA Ean a. pete lero ee aa 113,726,893 1,405 1,081 324 


covered. The producing section in the 
discovery well, 8275 to 8280 ft., averages 
17 per cent porosity and 11 to 15 per cent 
saturation. Permeability figures are not 
available. The discovery is the result of 
geophysical work by the Shell Oil Company. 


in a Wilcox sand at 3342 to 3348 ft. for 
10,150,000 cu. ft. gas through open flow. 
Prior to the discovery well Phillips drilled 
two other wells, both of which were aban- 
doned in dome material. There has been 
no other development during 1942. Not 
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much is expected of this structure as an 
oil producer. Geophysics was the method 
of discovery. 

Mustang Creek, Jackson County.—Ren- 
war Oil Corporation’s No. 1 O. W. Freeman 
was completed Nov. 20, 1942, in a Frio 
sand at 6644 to 6648 ft. for 113 bbl. of 31.1° 
gravity oil through 1-in. choke. Total 
depth, 6651 ft. The Renwar Corporation’s 
No. 1 Camille Smith was abandoned at 
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oil and gas or high-gravity oil, gas and salt 
water. The well was bottomed at 8500 ft. 
in Wilcox. No other development occurred 
during 1942. Additional development is 
necessary for any reasonable estimate of 
the merits of this prospect. 

North Bay City, Matagorda County.— 
Ohio Oil: Co. opened the North Bay City 
field on Aug. 22, 1942, with the completion 
of its No. 1 E. L. McDonald (Account 


TABLE 4.—Fields that Produced One Million Barrels or More of Crude Oil during 1942 on the 
Texas Gulf Coast 


Year 1942 Producin 
Field County Discovered Production formatics 
Conroe. cater Oe tad autisiie sa sbs lee) wminte sia Montgomery 1931 13,499,571 Yegua 
Pastinge mono cu, dita ct ote «1s gs aye eel ree Brazoria 1934 10,431,616 | Frio 
Tom OUConmons Medek eo ssudisis ret elie ae areas Refugio 1934 6,914,652 Frio 
Thompson (combined)..................+..| Fort Bend 1931 5,390,089 | Miocene, Frio, 
Vicksburg 
WestRianeha statics. sca ss 0 cuchnaensys stains Jackson 1938 5,243,272 Frio 
Magnet Withers city stasis. shee eateroa ae 6 Wharton 1936 4,105,632 Frio 
Old Ocesn Je Man ies ss «ease ene ee Brazoria 1934 3,728,036 | Frio 
IP TIGTOSWOOG ets de cthsusk ie vebena te aren Harris 1937 3,610,963 Frio 
Ati aliriwics Meera riss cv code, Rn oar hee eae Chambers 1935 ‘ 3,587,642 | Frio 
"Torr tie bes eel oc rains oi tee ieee rene Harris 1933 3,114,043 Yegua 
Hey ser sie tm Sl lhe et wien qahiraiaades, eae Calhoun 1936 2,926,870 Frio 
Chambers 1916 2,861,740 Miocene-Frio 
Harris 1938 2,645,881 egua 
Jackson 1940 2,258,006 Frio 
Liberty 1918 2,237,982 Mio, Frio, Vicks, 
; ¢ Yeg, Cook Mt. 
West Gobaatia ot. tas Arc viens] alctrere ee Brazoria 1919 1,980,903 Miocene, Frio 
Wie th vrel Saemeicey acts otiela.claia chan ehalerey sete ar okie razoria 1931 1,910,144 Miocene, Frio 
TOV Sls ira RES Wie sh ic, aaPene: ccavereis we adesa Ct neo Jefferson 1938 1,797,114 Frio 
RG io hacae SR Src dent aiea de nerees Galveston 1934 1,772,009 Frio 
ASU DOUG ¢ terete anes bsk vk tastes Cad Austin 1927 1,587,510 acres Yegua 
ATEICNIG... stabi Riss sun So ocetauabn SPAT inss Nica, ie aris oe ie Jefferson 1938 1,380,083 Fri 
ORT Los eee gach cscs te caveten othe ars Ae oe ean HP - olk 1931 1,280,423 Veda; Wilcox 
FRG ESSE) 1k eel acute: a erasers. aires «caren, han eT ae Refugio 1920 1,247,779 rio ; 
Resi \. Soe ary ies, cecd aixta a ee othe Refugio 1933 1,173,316 Frio 
PLACODO Sylora wha IAG ies ithe ble wi niyese ale when Sue slab Victoria 1935 1,132,952 Frio 
EU BEG saat eats isike! Sadi e's:.s sndkesoiato scale cae Liberty 1935 1,067,318 Yegua 


6762 ft. on Dec. 14, 
cored only slight shows in the Frio zone. 
No other wells were drilled during 1942. 
The importance of this field is as yet 


1942, after having 


undetermined. Discovery was the result 
primarily of trend development. 
Nordheim, Dewitt County—Tide Water 
Associated Oil Company’s No. 1 E. G. 
Gips was completed on Sept. 3, 1042, 
from a Wilcox sand at 7027 to 7030 ft. 
for 35.5 bbl. of 40° gravity oil and 34.5 bbl. 
of salt water through 3 5-in. choke. Several 
other possible producing horizons were 
tested between 7118 and 8344 ft., which 
showed various amounts of high-gravity 


No. 1) in a Frio sand at 7870 to 7873 ft. 


for 309 bbl. of 34.4° gravity oil through 
1g-in. choke. The well was bottomed at 
86092 ft. in shale. Four wells were drilled 
during 1942, three by the Ohio Oil Co. 


‘and one by the Sun Oil Co., all producers. 


The discovery of the North Bay City field 
is the result of geophysical work by Ohio 
Oil Company. 
North Withers, 
North Withers field, Wharton County, 
reported as a 1942 discovery, actually is 
part of the Magnet-Withers producing 


area. Recent division of this area into — 


fields, Magnet, Withers and North Withers, 


Wharton County.—The ~ 
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indicates that the discovery well of the 
North Withers field was drilled during 1940 
in what was then known as the Withers 
field. For convenience, and to avoid possible 
repetition, all statistical data in this report 
have been listed under Magnet-Withers. 

Orange Hill, Austin County.—The Ohio 
Oil Co. completed its No. 1 First National 
Bank of Galveston well on Nov. 8, 1942, 
in Wilcox sands at 9052 to 9067 and 
go80 to 9145 ft. for an initial production 
of 105 bbl. of 44.8° gravity oil plus 17 per 
cent brackish water and 8,757,000 cu. ft. 
gas through 14-in. choke. The well was 
bottomed at 10,104 ft. in Wilcox. Geo- 
_ physics was the method of discovery. 
There was no other development during 
1942. 

Ramers Island, Tyler County—American 
Republic Corporation and Houston Oil Co. 
completed their No. 1-R Cushing Fee 
Apr. 4, 1942, through perforations at 5397 
to s4oo ft. in a Yegua sand, for 28 bbl. of 
48.1 gravity oil. The same operators’ No. 
2-R Cushing failed to establish production 
in the Wilcox to 8454 ft. After sidetracking, 
the well was abandoned at 5430 ft. when it 
failed to produce oil in commercial quanti- 
ties from the Yegua zone. The Ramers 
Island discovery is the result of geophysical 
work. It does not appear to be particularly 
important at this time. There was no other 
development to the end of 1942. 

Rooke, Refugio County.—Hewitt and 
Dougherty . discovered the Rooke field 


Apr. 1, 1942, when their No. 6-A Rooke- | 


Wagner was completed in a Frio sand at 
7135 to 7139 ft. for 357 bbl. of 37-5° 
gravity oil. Development during 1042 
consisted of three oil wells and one dry 
hole. The Rooke area does not appear to be 
of major importance. Subsurface geology 
was the method of discovery. 

Sealy, Austin County.—After drilling to 
11,505 ft. in hard, sandy shale, the Shell 
Oil Co. completed its No. 1 Hintz in Wilcox 
sands, through perforations at 8724 to 
8742, 8747 to 8753 and 8760 to 8787 ft. 
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for an initial production of 80.1 bbl. of 
48.9° gravity oil through 5{.5-in. choke; 
gas-oil ratio 75,280 to 1, gas volume 
22,000,000 cu. ft. per day, on open-flow 
back-pressure test. Shut-in pressure, 3200 
lb. The well was completed June 4, 1942. 
Shell Oil Co. has unitized its holdings into 
160-acre drilling units. The discovery is the 
result of reflection seismograph work. 
The No. 1 Hintz, which is the only well, 
does not furnish sufficient information for 
an evaluation of the Sealy field. 

South Caesar, Bee County.—Atlantic 
Refining Company’s No. 1-A J. J. Grissom 
was completed Feb. 10, 1942, in a Wilcox 
sand at 6552 to 6557 ft., for 127 bbl. of 
42° gravity oil through 1-in. choke. The 
well was bottomed in Wilcox at 7507 ft. 
During the year, 18 wells were drilled, 13 
produced oil, 5 were abandoned as dry. 
South Caesar is not considered a major 
discovery. 

Stewart, Jackson County.—W. Stewart 
Boyle, Tr. No. 1 E. T. Rose was drilled 
to 6523 ft. in shale. After running electric 
log the well was plugged back and com- 
pleted on July 23, 1942, for 148 bbl. of 
49.3° gravity oil at 4985 to 4996 ft. in the 
Marginulina-Frio zone. To the end of 
1942, nine wells were drilled, five producers, 
three dry holes and one listed as temporarily 
abandoned. Stewart appears to be a west 
extension of the Ganado structure, sepa- 
rated from Ganado proper by a small 
fault. It is not an important discovery. 

Tynan, Bee County.—Stanolind Oil and 
Gas Company’s No. 1 Mrs: L. Ulke was 
drilled to 4750 ft. in shale and was plugged 
back and perforated in a Frio-Vicksburg 
sand at 4212 to 4213 ft. Ona 6-hr. potential 
test the well made 28 bbl. of fluid, 4o per 
cent oil and 60 per cent salt water. On 
Dec. 18, 1942, the well was completed for 
41 bbl. net of 23° gravity oil through 
545-in. choke, The Tynan discovery is 
unimportant. : 

West Aldine, Harris County.—George W. 
Strake completed No. 1 Phenix Dairy 
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‘Apr. 3, 1942, in a Yegua sand at 7190 to 
7193 ft. for 36 bbl. of 39.6° gravity oil and 
9.5 bbl. of salt water. The well was drilled 
to a total depth of 7991 ft. in shale. No 
other wells drilled during 1942. It is not an 
important discovery. 

West Mauritz, Jackson County.—Jno. B. 
Coffee completed No. 1 Mauritz Bros. 
Apr. 21, 1942, for 78 bbl. of 33.8° gravity 
oil at 5747 to 5762 in a Frio sand. Coffee 
No. 3-B Mauritz made distillate from 
perforations at 5409 to 5415 and 5596 to 
5598 ft. Five wells are producing from 5450 
to 5488 ft. The three other wells drilled 
during 1942 were dry holes. The West 
Mauritz field is a southeast extension of the 
Ganado structure; otherwise it is not 
important. 
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Yorktown, Dewitt Ceunty—Adams Oil 


and Gas Co., after drilling its No. 1 E. 


Berck to g1s50 ft. in shale, completed it 


Apr. 2, 1942, in a Wilcox sand at 7192 to 
7204 ft. for 146 bbl. of 62.8° gravity oil 
and 6,000,000 cu. ft. of gas through 3¢-in. 
choke. Marshall Purvis et al. abandoned 
their No. 1 H. Afflerback Nov. 17, 1939, 
at 7669 ft. in Wilcox sand. There was no 
other development to the end of 1942. 
The discovery is unimportant. 
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Oil and Gas Development 


and Production in North Texas for the 
Year 1942 


By Lewis W. MacNaucuron,* MemsBer A.I.M.E., anp R. B. Gitmoret 


Tue North Texas district, as herein 
defined, includes the counties of Archer, 
Baylor, Clay, Cooke, Foard, Hardeman, 
Knox, Montague, Wichita, and Wilbarger. 
This area covers generally the crest and 
south flank of a system of buried mountains 
known as the Red River uplift. The oil and 
gas accumulations along this feature are in 
traps, which, although localized by struc- 
tures incident to the regional uplift, usually 
are modified by stratigraphic changes in 
the sediments. Excepting those in south- 
eastern Baylor, southern Archer, and 
southwestern Clay counties, all the fields 
within the district are on this Red River 
uplift. These exceptions, which have the 
same type of oil and gas accumulation as 
the other fields, are on the extreme north 
end of the Bend arch, which is a broad 
anticline plunging northward from the 
Llano uplift in central Texas to Archer 
County. The larger part of. past oil and 
gas production has come from Pennsyl- 
vanian strata, with less important amounts 
from the Permian, and minor but in- 
creasingly important quantities from the 
Ordovician. 


DEVELOPMENTS DURING 1942 


Approximately 500 wells were drilled in 


the district during 1942, in contrast with 


ee 


some 1600 wells drilled during 1941, and 
only some 300 oil wells were completed, a 
decrease from 1941 of more than 10 per 


Manuscript received at the office of the Insti- 


tute May 6, 1943. 
* Consulting Petroleum Geologist, DeGolyer 


nd MacNaughton, Dallas, Texas. 
. T acolyer. and MacNaughton, Dallas, 


Texas. 
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cent in the number of successful drilling 
operations of the total wells drilled. 

Production increased slightly over the 
previous year in spite of a decrease in the 
number of producing wells. The average 
depth of discovery wells was some 600 ft. 
deeper than in 1941. Although more dis- 
coveries produced from horizons above the 
base of the Strawn series than those below 
the Strawn, the deeper horizons, including 
the Bend series of the Pennsylvanian, the 
Mississippian limestone, and the Simpson 
and Ellenburger of the Ordovician, fur- 
nished most of the addition to oil reserves. 

The largest single addition to the re- 
serves was again in the Ellenburger forma- 
tion in the K. M. A. field. During the year 
47 wells were completed, bringing the total 
developed acreage in this horizon to some 
5450 acres. The most active area was 
Montague County, in which eight fields, or 
potential fields, were discovered although 
only 39 oil wells were completed. 


K. M. A. Pressure Maintenance 


Satisfactory progress was made by the 


' K. M. A. Pressure Maintenance Associ- 


ation in 1942. At the end of the year, too 
wells were being used for input and total 
monthly volume of gas returned to the reser- 
voir reached a high of 430,971 M cu. ft. in 
December, with an input ratio of 587 cu. ft. 
of gas returned for each barrel of oil pro- 
duced during the month. This represents a 
utilization of 50 per cent of the gas avail- 
able for return during that month. 
Comparison of the present average bot- 
tom-hole pressure by means of a decline 
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TABLE 1.—Oil and Gas Production in North Texas District 


Area : : 
Proved,|Total Oil Production, Bbl. Number “S 
Acres 
hrs Duri 
) ing 
Field, County Dis- 1942 End of 1942 
cov- 
S xy 4» | ToEndof | During | $3 be 
4 ts 1942 142 | gS | gy] BEB 2 
3 2s/2]/ 8 50 3 
Zz Beg | | S 3 | ee 
Z BE | &| 3 |€3| Se 
= OF | Sas Je es 
Archer County: 
1 Blowebtasctce ag sts Shree cast enn te eee 1940 100 82,630 35,048} 12 £7.0:)20 12 
2 Browning s.chc (scan eta eee 1942 40 2,543 2,543 1 1] 0} 0 f 
3 Chalk Hill—doep $i sacs us <. ate eo 1931 600 3,106,976 75,169 y 0 iid a0 35 
4 Wolgametaeaeh cio ue ane ate potions om nee 1939 100 86,110 33,854 9 0}; 0; 0 9 
5 Cooper seta nee ee cata wee ene 1942 40 6,593 6,593 1 1 0 0 1 
6 PEON ET ae aN Sete ee mee Oh. Oe oe 1938 | 7,000 | 11,110,942 | 3,990,038) 443 2; 4] 0 441 
7 Kadane—deop, .iai)nchic dos cates ears cores 1939 400 329,780 184,922) 19 21040 19 
8 Kadane—shallow's.). oi caassainar gesiraue kun aos 1939 80 59,783 40,525 9 vB Pea Pi |) 9 
9 Mankins 2, CUS e8 a teen eee eee 1939 500 587,152 191,834 14] 0] OO] O 14 
10 ME GC pOr ys see. 8 ssa cthidics ohh ect prie Nona een 1938 20 39,503 6,421 1 012d) 70 1 
ll Meade: Set cc vii. rains tice cana Mee mat ees 1940 50 19,563 6,119 7 0 0 0 7 
12 Pan~Daylor: aby. tacri ici mae ete aeeaete 1941 40 3,511 1,580 1 0 0 0 1 
13 Mod tte oe Saris, Sotasihe GRC eon aie 1938 20 20,953 3,244 1 OTe 1 
14 Boghlandttcsc has conte mo oe ae eee 1940 800 337,525 255,892; 26 | 9] 0| O 26 
15 Mogtaborgen:d3ccgoanse senate tiie roi eee 1940 120 79,576 36,897 3 0} 0} 0 
16 Al otharfeldy st aserias seeietae tae cae 1911 y | 122,109,079 | 2,725,428 y |30] y| y | 3,272 
Total Arohér ‘County's is eed els eee oe y. | 137,982,219 | 7,596,107) 76yy | 47 | y | y | 3,852 
Archer and Wichita Counties: 
17 JACKBONIE Mechaaial fone van ata ciple hte eas 1938 300 241,341 36,614) 22 Oe Oe 6 22 
Baylor County: 
18 Portwo0d eG.) He earns Aes ges < bee oe eer 1924 600 4,968,568 154,319) 188 0/17} 0 127 
19 Mendhame.cr.. at niente rrnntehes remains 1940 560 148,337 82,842) 14 2 It .0 13 
20 BEV INMUEA cleo oh ion oh atele sa ale hunins abe ee 1939 | 1,480 902,599 358,489) 33 OS 1b 20 32 
otal: Baylor County iv).1.sec0s a tents 2,640 6,019,504 595,650| 235 2/19 0 172 
Clay County: 
21 Antolopalrset..* dain ant cyekarand Panawance at 1939 850 712,027 432,188} 52 2) 01-0 52 
22 Antelope—Mississippi.............-......+-- 1941 80 40,183 27,029 2 1/ 0; 0 2 
23 AQGODEN Tita kclns Apeealedotes sevmaenreheit ae 1940 40 3,835 46 2 oO} 2770 0 
24 Body: aa sduce tha tercinsnin sts a etn ash eatin 74 1938 300 152,688 110,190} 33 0; 0} 0 33 
25 Brurns-Browning ss... Yen dee ok weed en dene 1939 320 188,686 47,564 5 0; 0} O 5 
26 Contley sat, ara ttei a paubbah eeten anes Phen ok 1939 40 64,686y 16,455} 12 2} 0) 0 12 
27 Hdrington sy, voncys tte he our eo aantine eaters 1932 500 1,309,470y 183,430} 119 8h Lal 0 118 
28 Hoaleallis tacit; onttchbancatly vu ted carte ate eaves 1939 500 352,701 147,813) 11 2°} O-ha0 1k 
29 Hangoodsis na cause ac adich scnetcin te een 1940 120 | 129,440 56,210 3 0; 0} 0 3 
30 Howanlissaw yo tocsrhiecb eta tue 1940 40 12,912 3,851 1 0] 0} 0 1 
31 JOY. Pater wetcpnmhdes Feats Meaesibte ty eiaaca lees 1940 240 129,293 126,233 6) 28. Oo 6 
32 WSIIBE Gata eemare cise isch Aeon eC are 1939 40 10,284 2,058 1 0: > Oe 6 1 
33 NORE GU Fas ehiciecis ecourmatin ee calorie lak $ 1923 700 630,546y| 214,558) 111 be i a) 110 
34 MEGIQGIAS chon cca veRS oc Macc est estate setae te 1940 400 402,650 192,842) 78 | 11) 1) 0] 4 76 
35 INGUERGEA coven nist ont aise te Witte ate Meier 1922 100 2 21,381 3 0!) O40 2 
36 Now W ork. City ihc. okt asians sae neiceets,. 1941 400 157,075 123,654 10 | 5] 0] 0 10 
37 PetrGhgis, tik a tinciow went ie iuaa nities 1902 | 3,000 2 88,077| 9yuy Dh gig 382 
38 THOR cehect Nard corer air steal NT eee ae 1939 800 243,531 146,578] 20 8 O12 0 20 


nnn 


» Footnotes to column heads and explanation of symbols are given on 264. 
1 Field abandoned, 1942. Lia : ai 
2 Included in county total. 
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TABLE 1.—(Continued) 


2 EEE —————E——E——E—E——E———e—E aT ar 


Cecasenes Character Deepest Zone Tested 
e s, Kin a j 4 eepes one Leste 
wt 10i2 of Oil Producing Formation to End of 1942 
Number of Depth, 
Wells Avg. Ft. 
~ Gravity g 
2 at at Name Agee | — ; § Name 
2) 2 | 2 [Weighted Soe t eo e em be si 
a) -E | da | Average g B | Ae |eepal Ew} gs a3 
Ae) bea =f | 8 | Ss |\Sée| 32) & a 
3] & a s) a e a be a an 
1 0 12 38 Cisco Pen 8 Por 1,425 {1,450 y ML | Cisco 1,557 
2 1 0 41 poniaig! ae ea oe eee Peay 1 y y | Bllenburger 5,330 
‘anyon en ‘or 1200 |2,225 
3 0 35 42 ede Pen S | Por 3,600 |3,640 § 20 A | Ellenburger 5,748 
4 0 9 40 Cisco Pen 8 Por 1,453 /1,461 8 MC | Cisco 1,500 
5 1 0 43 Detrital y DCgl | Por 4,888 |4,903 y | Ellenburger 5,028 
e ss ao . De eed pee 15 
. Strawn en or 980 |4,050 12 
Mee eos te ee ET) ul be Nae: seo 30 Ch | eletbareer 7 
Bend Pen ye |ePor 4,620 |4,630 10 
7 14 5 42 Strawn Pen 8 Por 4,337 |4,351 10 A ly 4,901 
8 0 9 42 Cisco Pen 8 Por 1,630 {1,640 8 AM |y 4,901 
9 7 us 43 Bend Pen L Por 4,660 |4,690 30 A ly 4,918 
10 0 1 41 Bend Pen L Por 4,735 |4,760 20 N ly 159 
11 20 7 38 Cisco Pen § Por 954 | 960 5 y | Cisco 1,407 
12 0 1 Chappel Mis L | Por 4,927 |4,949 y y | Mississippi 5,051 
13 0 1 40 Strawn Pen s Por 4,135 |4,188 3 y | Ellenburger 5,433 
Strawn Pen § Por 4,016 |4,032 10 
14 21 5 42 Bend Pen L, =} Bor 5,042 15,058 10 A | Bllenburger 5,850 
Chappel Mis |-L_ | Por 5,550 15,560 10 
15 2 1 41 Strawn Pen § Por 4,656 |4,671 15 y | Ellenburger 5,335 
16 6 | 3,266 
237 | 3,615 
17 0 22 y Canyon Pen L Por 2,600 |2,630 10 y Canyon 2,700 
18 0 127 36 Gunsight Pen iS) Por 1,340 |1,400 y ML | Strawn 4,265 
19 1 12 31 Canyon Pen L Por 3,025 (3,060 y M | Strawn 4,326 
20 0 ee 36 U. Canyon Pen L_ | Por 2,525 |2,605 20 N_ | Ellenburger 5,598 
1 1 s 
{ Strawn Pen | § | Por | 3,190 |3,250 | 25 
ai} 49 3| 40 |{ pues Pen | 8 [Por | 5451 [5480 a AM |Ellenburger _|6,100 
22 2 0 40 Chappel Mis L Por 5,670 |5,760 y AM | Ellenburger 6,100 
23 0 0 y Cisco Pen is} Por 1,125 |1,140 y N_ | Cisco 1,366 
24 0 33 y Cisco Pen §° | Por 1,050 {1,120 10 ML | Cisco 1,330 
25 1 4 44 Strawn Pen Ss Por 4,430 |4,460 20 A | Ellenburger 6,014 
26 0 12 40 Cisco Ae 4 we aes wen 18 ML | Cisco 1,406 
er or 
27 0 118 38 \ Esco Pen $ Por 1,090 |1,120 \ 15 N ly 2,064 
U. Strawn Pen § Por 3,656 [3,663 
28 4 fh 40 M. Strawn Pen 5 Por 4,720 |4,800 y A | Ellenburger 6,048 
Bend Pen L Por 5,432 |5,444 
29 3 0 45 Bend Pen Cgl | Por 5,972 |6,033 20 A | Ellenburger 6,538 
30 0 1 44 Bend ren 4 Ne aR area 15 y | Bend 5,606 
Strawn en or i ; 
31 6 0 45 1 Chappel Mis 6) Por 5,905 5,967 \ y y Ellenburger 6,209 
32 0 1 37 Strawn Pen § oe aed iar 15 y | Bend 5,527 
one a y isto ie 8 | per | 1110 [1,145 \ 19 | A | Cisco 1,716 
Per $ Por 250 | 260 4 
eee fe v | Gisco Pen | S$ | Por | 1,070 |1,120 { 0 |. Ax | Cisco 1,404 
~ 35 rf 1 y Bend Pen x Por eee Be 10 N_ | Ellenburger 6,098 
Strawn Pen Por 9 9 
36 9 i 45 { Chappel Mis L | Por 6,180 {6,280 \ y y | Ellenburger 6,837 
Pp g Pp | 230 | 300 12 
y es oF 760 | 780 TON, Veppecunbrl 
37 0 382 30 ‘ 1,000 |1,020 10 re-Cambrian 4,289 
Cisco Pen |" 8 | For { 1720 [1,780 | 15 
38 19 1 46 Bend Pen i} Por 5,350 |5,400 40 AM | Ellenburger 5,846 
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| Line Number 


TABLE 1.—(Continued) 


Number of Oil and/or 
Gas Wells 


Area : 
Proved,|Total Oil Production, Bbl. 
Acres 
Year 
of 
Field, County Dis- 
cov- 
ery Oil To End of During | #3 
1942 1942 3 Ss 
2S 
FE 
rs) = 
Clay County: 
Phimake cscs be ash Cy 0's Seine sees 1937 550 673,847 146,535} 81 
Sprig sige adh Mentsdn 2 co vaoaces see ee 1941 80 63,330 62,521 2 
Taylorinnderiich ov ateccne Wiiccassh oe semen 1940 | 275 286,325 180,176) 59 
Wateonirn de cerorctie goes shetont ats hance obialecpieioroi ea 1942 500 34,541 34,541; 10 
Worsham eee sh nite sient es atedarateeeee 1923 200 2 26,397; 13 
U 
Wright-Barryjecccsch-<« pic.cels ciate oelteibray= SEs 1926 60 2 1,872} 11 
Total’ Clay County:s..; 0540.25 deletes antes 10,135 13,226,719 | 2,392,620) lbyy 
Cooke County: 
Anderson Acco riy eis anc oieje eis’ sete aghcetaeth eterste 1935 880 3,835,839 309,900} 128 
Big: Indian eee y «nts oateadene eae re rele 1924 20 2 2,548 2 
Bindel Sse ta cecithanverrcvndeahee ye cates 1941 60 48,817 30,296 6 
Bulohier Peretctc cic cte con city etecetce anes 1926 580 2 203,736) 168 
Buiggins eng ate tiias. de scben ot teen aN 1929 160 2 5,327| 30 
Muonatorseieernc. cleat muuees cece ee 1926 | 1,900y 2 715,076| 6yy 
Oonbiart sskeeetilh fca. sore greta are POR ee 1941 10 4,728 4,149 1 
Pilot Pountyy vay anic, ara pelea te nase eens 1930 80 3 1,058 y 
Palbottimasiiiten swith eh ic sheen boeets 1936 40 34,529 4,090 6 
a 6.5 te Oe A ee ears oaee 7 8 1939 300 154,469 60,219) 53 
Trew Sones aets os feu ais ther Ge a aOR oD 1936 300 899,481 63,311} 49 
Wothiiernance tormenta camtecsitormenaae 1938 650 ° 591,657 163,331; 62 
Walnut. Bond tee 6G. ates aacahiomess 1938 | 1,500 3,890,942 | 1,256,474} 130 
Wheelock cmmicaphi. dodo dacee aetna te 1928 100 85,177y 3,692} 11 
Wils0necrcotcn chet up «teteanee neo h taal 1941 140 37,426 27,010 8 
Total. Cooke County...cA.0..ccctsvessses 6,720y| 25,823,701 | 2,850,217 y 
Foard County: 
Blood Ai ov golive. here nivsnaigte x Naa ichahees 1940 120 17,353 19 5 
PORDKOI L595 ete 5's an wiatary sie 0 tse eh an 1933 380 1,695,785 73,034) 16 
Thali Ataccaneih oA nen Ge eee Dee 1927 180 339,195 11,711} 13 
Total. Foard County:.........«catteso. ave 680 2,052,333 84,764| 34 
Montague County: 
Bock fe o.es nealaseai tad eo 2 OR oan ane 1933 260 2,052,950y| 102,517] 67 
BOSON Fay sates oe estan Pepe Patna 1941 100 45,207 29,452 4 
Bonltasseppaeaesn ta acnnn au verGurens erate 1940 | 380 616,836 | 235,614] 20 
BOwetaaaeccerivic cape ne utiemieae eaee ee: 1939 800 720,865 338,085} 36 
Chapman and McFarlin...................05 1941 20 25,715 21,440} 1 
Ciingingamith yi 7 dey «ccs ences. eeaantroante 1941 160 90,701 67,147 5 
Forestburg hh Feiss 5® SANS De aed ae ee ewe eet 1942 300 95,211 95,211 7 
FAAP GC a cis ntsc eee ees Re ee MIS 1942 40 4,963 4,963 1 
MON 3 cscs $s tera rwsalens, Une cre a 1936 | 240 789,270 63,771| 37 
Hult anid Owent. cc eeatinie «tev ateae. Hen o 1940 80 81,052 43,427 5 
Mullet tis sive sca cr acearinttcts x Poet eee ae 1942 100 28,971 28,971 2 
Novonia saivractes oWugeshiics Sse a Pomerat 1918 | 3,200 | 30,743,795y| 1,113,569] 950y 
Ringold 9c) ative oeaheminans tetas es 1940} 520 371,061 172,187) 13 


During | pnd of 1942 


1942 
3\2 
al] 
S|= 
3 0 
1 0 
8) 1 
10} 0 
0] 0 
0] 0 
67 | yv 
10 
0; 0 
0; 0 
a ed 
0| 4 
eS 
0; 0 
OED 
0| 0 
Rw 
0; 0 
0} 3 
6} 0 
0; 0 
2 1 
18 | y 
0| 3 
Lh hoe 
0| 0 
0| 4 
1 2 
2.0 
0}. 0 
4/ 0 
0; 0 
10 
7| 0 
10 
0] 0 
a ala! 
2] 0 
0 | ldy 
4] 0 


| Temporarily 
Shut Down 
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TABLE 1.—(Continued) 


Oil-production 
Character Deepest Zone Tested 


Methods, End 4 Producing F i 
of 1942 of Oil pene Feats to End of 1942 
Number of D 
Wells ie tt 
5 woe g 
n 
q i 3 “wre. Name Agee 3 ‘ : I ease Name : 
3 eighte = Se “Si 
a 2 a> | Average 3 2 a 2 Bg. ee ks - S$ 
a| x) SS 3 = 26 SRO] wee Fa aS 
9 ca ela Biel es |esFi 2a) 2 as 
39 0 81 y Ciseo Pen NS) Por 1,130 {1,200 15 ML | Ci 1,945 
ao] 1] 1 48 |Bend pen | % | Por | 5588 [6880 | iy | Fllenburger ‘(6,262 
y er Por 00 00 10 
= a 57 y { vise Zan D 1,120 |1,150 15 \ ML | Cisco 1,852 
trawn en or 3,655 |3,676 
42| 8 ee ay at Bat ol eae re a v1) y |Bllenburger [6,051 
eee ee . ie 3,400 ee 10 
. Strawn en or 3,925 |3,980 20 
oa 0 7 38 Bend Pen L | Por 5,588 |5,669 y A | Ellenburger 6,220 
“4 ‘i - Ellenburger oe P as 5,780 5,792 y 
y isco ‘en f ‘or 840 860 4,112 
104 903 y 3 ML | Strawn 
45 0 | 124 | 41 (Strawn Pen | § |Por |{ 1905 Ivor }| 10 | AM |y 2,710 
46 0 1 47 aa tee Eee eae oe 11 y | Strawn 3,919 
rawn en ‘or 885 |1,896 10 
(4 ee 5 | 38 (ee Ord | 1 | Po abe 2a 01) A. |Bllenburger 8.247 
Strawn ‘en ‘or 5125 |1,318 
48 6 145 y Ellenburger | Ord L Por 1,403 |1,753 \ 10 MC jy 2,042 
49 0 Ge y Strawn Pen S | Por 1,150 {1,190 10 N ly 2,001 
Cisco Pen § | Por 707 | 800 10 
50 0 607 29-37 Canyon Pen NS) Por 990 {1,282 A | Ellenburger y 1,960y 
Strawn Pen |S &L| Por 1,585 |1,600 15 
51 0 1 y Strawn Pen S | Por 2,309 |2,320 10 y | Strawn 2,320 
52 0 2 25 Cisco Pen s Por 1,502 |1,523 y N | Cisco 1,652 
53 0 4 40 Strawn Pen S | Por 1,650 |1,700 5 N ly 3,100 
54 0 50 30 Strawn Pen S| Por 1,125 {1,143 8 A ly 2,163 
55 0 49 37 Strawn Pen S | Por 1,475 |1,485 8 | AM | Pennsylvanian |2,095 
56 0 59 39 Ellenburger Ord L Por 1,725 {1,735 10 y | Ellenburger 1,793 
here [ie | RE | us gia | 
. Strawn en or . ,17 0, 
57 2 126 oa Simpson Ord L | Por 5,206 |5,242 a N ly 6,110 
Ellenburger | Ord L | Por 5,413 |5,565 30 
58 0 8 y 4 Pen § | Por 1,306 1,330 y N 1,397 
59 0 7 41 trawl Pen S Por 2,221 |2,380 10 AM deawa 2,380 
5 | 1,205 
60 0 0 33 Canyon Pen L Por 2,360 |2,370 10 y | Canyon 2,370 
61 0 10 50 pares Pye y Boe 3,600 |3,625 y A |Pre-Cambrian [5,003 
alia en 0 y y 7 
0 5 39 { Cisco Pen L Por 2,500 |2,550 A | Pre-Cambrian 2,550 
0 15 
, Canyon Pen § Por 1,480 |2,330 y 
0 53 39 {Stan Pen 6; Por 2,471 |2,484 AL \y 2,68 
3 1 44 oo Sa z ee ey ery ed y | Ellenburger 6,014 
trawD en or 5,240 |5,249 
15 5 | 40 {Bend Pen | L | Bo sas [ess iH A |Ellenburger [6,975 
anyon en or 4020 |2, . 
12 | 2] 39 {sian Pon | L |For | Ses (sao | 225) 4 Pre-Cambrian |4,300 
0 1 44 trawn Pen 8 Por 4,840 |4,857 y y | Ellenburger 6,008 
, 2 3 40 Bend Pen Cgl | Por 6,120 |6,130 10 N_ | Bend 6,131 
3 4 40 Marble Falls | Pen L Por 7,176 |7,236 y y | Simpson 8,147 
1 0 40 Simpson Ord 8 Por 7,170 |7,201 y y | Elilenburger 7,256 
0 37 32 Canyon Pen LS | Por 1,700 |1,765 5 AM |Pre-Cambrian [3,648 
i 2 0 45 Bend Pen L Por 6,016 6,050 y y | Bend 6,070 
4 2 0 41 Simpson Ord 5 Por 7,200 |7,223 y y | Simpson 7,223 
: Cisco Pen 8 Por : 
0 809 22-42 Canyon Pen LS | Por 230y |1,900y y A |Pre-Cambrian [3,024 
era pen & 1 oe 5,690 |5,795 10 ; 
en ‘en or i 
i a} 47 |{Bend er |Ord | DL | Por | 5,800 |5,875 20}; N. |llenburger [6,092 


4 
# 
4 
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TABLE 1.—(Continued) 


Area 


Proved,|Total Oil Production, Bbl.| Number of Oil and/or 
Acres 
Leg Duri 
“: 30 f 1942 
Field, County Dis- 1942 End o 
cov- . 
z ery - To End of | During g > 
4 ie 1942 1942 EA | 3 7 E Fi 
= eo pS 1g 5a ‘3S 
Zi Buy e| reeks 
g Ba |8| 2 \Ea| Bs 
3 Ojo. ie pee 
Montague County: 
76 Rogers.and, Rogers:, .....02:,0- 02a 0eewes eee 1939 900 1,638,771 434,401; 47 2 jie 46 
77 Bandara, <c saat uccwhe sn oc oc cece ee 1942 | - 160 79,215 79,215 4 4 0 0 4 
78 Selbtey cree Sue) hia See oe aix ee Oe 1933 300 1,169,582 190,210) 52 3 0 0 49 
79 Stonebara 2) sc wees ae om es a 1941 80 15,939 15,273 2 1 0 0 2 
80 Thomas) pocieainish oie aan: fe, <t eee 1941 20 2,948 1,782 1 0 0 0 1 
81 Tiaras ceecn cae ea oni eee te 1941 40 14,361 9,468 1 0 0; 0 1 
82 All: Other) Mieldg.2. 02, tke. -teceeee emarentie = 1940 280 13,436 12,593 7 6 0 0 6 
Total Montague County.................. 7,720 38,600,849 | 3,059,246)1,227y| 39 | 19y) y | 1,095 
Wichita County: 
83 ASYIMIY? «conc Sree eel tan Sale ee oe bees come 1938 80 87,787 20,583 3 0 0 0 3 
84 K. M. A.—Bllenburger....................-- 1940 | 5,450 2,807,497 | 2,182,737) 162 | 47 0| 0 162 
85 KoMG A= Strawn. sacs. ore ose oeeee ete 1931 |29,500 44,032,381 9,052,528] l6yy | 19 8 5 | 1,607% 
86 Qa ter sun ato Be ounce nares Ue aetna 1940 140 00,188 103,563! 37 1 0 0 37 
87 Wriderwoodk fa, ots<3 heehee cette 1939 60 64,407 13,860} 10 0 0; 0 9 
88 All. Other Mickia# Siete cee he eee ee ee 1900 y | 324,537,681 4,218,275 y y| y y | 5,518 
Total Wichita Countyic...c22.0slsc.. cco y | 371,729,941 | 15,591,546 y i ik y | 7,336 
Wilbarger County: 
89 iCastiobarryccare «5a ua eta tin 1 OR aee *..| 1937 200 514,716 113,357| 24 1 0; 0 24 
90 Consolidated (incl. Ellenburger).............. 1939 600 1,277,237 328,061} 52 oe ina el SU 51 
91 Electra-Ellenburger................0.c00ce0s 1941 80 17,965 10,504 2 0; 0; 0 2 
92 Le er eT EE RS, eM EL oe 1940 | 1,800 1,088,648 726,829) 45 1 0 45 
93 FIWHIMAGS is. 5 sia ook Das eLeteets deers 1926 200 2 13,949] 22 0} O| 0 13 
94 Parrot tae von, Shans hace Soe Sheet 1941 160 112,869 79,898 9 3 0 0 9 
95 RH ar ale eee ale hain wares a/dlateeaiots 1939 80 72,484 9,457; 10 0 3 0 7 
96 KingsbAwvEons,.. : ccnho Mn nace meat 1936 20 23,393 2,729 2 0 0 0 2 
97 WeloweWareoner® ©, cescatscien, sen ea pete 1936 120 129,077 12,251} 10 Oy O20 10 
98 LRWHOR ists scsires ane HATO et ee here 1935 80 269,804 21,680) 15 | 0} 0} 0 15 
OY bilan, once se cer beris eet ee 1925 | 100 2 6917} 14 | 0} 0} 0 : & 
100 PH eng, <ceis. ahrokaa atte eee eee 1938 120 121,391 26,519 6 0 0.1 8 6 | 
101 Pottat.ccr leche aac eree.s ch hee aioe. 1942 100 22,179 22,179 3 3 1 0 2 : 
102 Rock Crossing-Canyon......................} 1987 420 325,621y 181,322) 31 o) Oe 31 
103 Rock Crogssing-Ellenburger.................. 1941 240 63,021 53,408 6 34 OG 6 
104 Zenith... .. remadiniienas artleicts tee me aaa Tees 1930 80 2 5,392| 12 0; 0 0 8 
105 ATL Other Biolda itr... cat cgi apo 1915 y 2 1,960,186 y y| yl y | 1,487 
Total Wilbarger County................ 2 y 79,348,128 | 3,574,638 y y| yl y | 1,677 . 
Total Norra Texas Disrricr............... y | 675,024,735 | 35,781,402 y |808| y| y {16,386 


| Line Number 
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TABLE 1.—(Continued) 
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purprociction Character D t Zi TT d 
e s, En ; Produci ati eepest Zone Teste 
of 1942 of Oil roducing Formation ty End of 1942 
Number of Depth 
Wells Ave. Fh 
Gravity eo 
A.P.I. at Name Agee | . & Name 
- 60°F. “Ae aa Bs) 4 e 
2 & Weighted 2 2 s oe Sey zg ‘sk, 
is a. | Average 3 a Ae |§d43/bu| 8 ae 
2 | 38 S| 5 | 88 |Ste|32/ 5 ac 
& |< Steep eet Vay n h oe oe ar 
| 
Strawn Pen |S &L|} Por 4,280 |4,680 ‘ 
9} 27 | 43 | {Bend Pen |LOgl| Por | 5,125 |5,250 “ A | Ellenburger —_—_{6,988 
3 1 37 Bend Pen Cgl | Por 5,962 |5,972 y y | Ellenburger 6,860 
Canyon Pen 8 Por 1,610 {1,615 5 
0 49 37 U. Strawn Pen Soe Por 1,755 |1,770 10 AL |y 2,741 
L. Strawn Pen 8 Por 2,015 |2,020 5 
1 1 45 Bend Pen Cgl | Por 6,233 |6,241 8 y | Viola 6,610 
0 iL y Strawn Pen iS Por 3,023 {8,045 y y | Ellenburger 4,646 
: : 41 Bend Pen Cgl | Por 6,222 |6,234 12 y | Elienburger 7,501 
76 | 1,019 
0 3 42 Smithwick Pen L | Por ease Hee \ 20 y | Ellenburger 5,418 
136 26 42 Ellenburger Ord DL | Por 4,330 |4,440 30 AC | Ellenburger 4,494 
9953 6128 40 Strawn Pen | OLS | Por 3,500 |4,000 25 AC_ | Ellenburger 4,494 
0 37 y Cisco Pen ) Por 1,318 1,328 12 N_ | Cisco 1,340 
0 9 40 Cisco Pen 8 Por 1,200 |1,210 6 y | Cisco 1,482 
4 | 5,514 
1,135 | 6,201 
Cisco Pen § Por 2,170 |2,650 9 
Sap AB jc 2 a6 bones Pen | L | Por | 3,190 |3,210 5} Moyy 3,750 
oe ae 3 ise! ates pas 10 
trawn en or 3,750 |3,770 20 
16 35 40 Bend Den Tec or 4'025. |4,065 20 A | Ellenburger 4,381 
Ellenburger | Ord DL | Por 4,300 |4,380 17 
1 1 43 Ellenburger Ord DL | Por 3,627 |3,635 8 AC | Ellenburger 3,635 
Cisco Pen 8 Por 3,200 |3,270 25 
10 35 42 Canyon Pen L Por 3,970 |4,020 15 A | Ellenburger 6,717 
Strawn Pen S Por 4,370 |4,470 15 Ff 
1,450 |1,490 y 
0 13 40 Cisco Pen iN} Por 1,800 {1,890 y ML |y 2,867 
2,040 |2,060 20 
2 7 41 Canyon Pen S 18 | es abe x \ A ly 4,412 
0 7 38 Cisco Pen S Por 1,220 |1,960 y ML |y 2,671 
0 ?) y y Pen S | Por 1,990 |2,160 10 ML | Canyon 2,805 
0 10 40 Cisco Pen 8 Por 1,535 |1,560 10 ML | Cisco ~ 11,784 
o}  15-| 41 Iy Pen | S | Por |{ 1310 (ta) | toy] ME |y 3,174 
0 9 y Yat re 5 ee 1,270 ee y ML |y 2725 
‘isco en or y {1,90 y 
s] 8] 8 ieee EE) a ae | aah Re | tT ee 
trawn en ‘or f f 
0 2 42 { Ellenburger | Ord DL | Por 4,506 |4,539 11 \ y | Ellenburger 4,583 
11 20 -y Canyon Pen L Por 3,015 |3,925 10 A | Ellenburger 3,815 
4 2 39 Ellenburger Ord DL | Por 3,770 {3,800 10 A | Ellenburger 3,815 
0 y Cisco Pen 8 Por 2,190 |2,220 15 y ly 2,863 
2 | 1,435 
53 | 1,624 
1,611 [14,775 


3 Includes 100 wells used for gas input; allowable for these we! 


lls produced by other wells. 
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curve indicates that the decline is being 1942 was 1701 cu. ft. per barrel, as com- 
retarded to some extent as a result of the pared with a ratio of 1359 cu. ft. per barrel 
pressure-maintenenace program. Produc- during December 1941. : 
tion during the year 1942 amounted to A 
approximately 32,000 bbl. of oil per pound OUTLOOK FOR 1943 ; 
drop in bottom-hole pressure. The average The tendency toward deeper exploration ~ 
producing gas-oil ratio during December in the district noted during the past three — 


TABLE 2.—Summary of Drilling Operations in North Texas 


} 
Discoveries, Extensions, and Important Wildcats Drilled during 1942 
+ 
Field County Drilled By Well No. and Farm Survey ; 
: 
1 | Browning........ RAS RE IGOTE NACE er Archer Perry Browning Fee No. 1 G. E. C 
Dl Cooper sn -Sicanih Moore ace ack ee seeeisiaee f Archer G. W. Cooper C. Knight No. 1 BRR k 
3 Archer Grace and Grace M. Wear No. 1 Crawford 
4 Archer G. W. Scholl C. W. Cahoon No. 1 J. Riddle 
5 W. R. Stafford J.T. Richardson No. 2 | W. C. McCune 
6 W. E. Production Co. | A.M. Anderson No.1 | Meade 
7 W. E. Production Co, | J. F. Ebnother No. 1 Harris 
8 Continental Oil Co. W. P. Ferguson No.1 |S. P. R. R. 
9 Jordan Petroleum Co. | Christie No. 1 F.C. 8. L. 
10 Wilder Drlg. Co. C. T. Taylor No. 1 Bacon 
il Bridwell Oil Co. F. Halsell No. 8-A J. Rogers 
12 Bridwell Oil Co. F. Halsell No. 9-A A. P. Belcher 
13 Deep Oil Dev. Co. K. N. Hapgood No.1 | J. Walker : 
14 Continental et al. H. Watson No. 1 W. A. Farris 
15 Whitaker Oil Co. Gragg No. 1 T.E.&L. 
16 Stogner, Rector etal. | R. Berry et al No. 1 Hardwick 
17 Sullivan et al. G. McCoy No. 1 J. M. Seaton : 
18 Sinclair-Prairie I. M. Jones No. 1 Singletary 
19 Continental Oil Co. J. Hildreth No. 1 E. t. R. R. 
20 Continental Oil Co. P. Mueller No. 1 ilton : 
21 Sinclair-Prairie J. Sanders No. 1 J. H. Belcher : 
22 Continental Oil Co. J. A. Ketchum No. 1 Hill Co. Sch. Ld. 
23 R. C. Lipscomb _ |W... Harmon No, 1 W. C. Winters 
24 Seitz, Comegys, & Seitz | E. B. King No. 1 E. B. Wooten 
25 Sinclair-Prairie J. H. Eanes No. 1 G. A. Bench 
26 Continental Oil Co. J. F. Yowell No. 1 L.C. 8. L. 
27 Sinclair-Prairie M. E. Collier No. 1 J. Collier 
28 | K. M. i Grace and Grace T. P. Dorris No. 1 J. R. Burris 
BOM Pottan wae vacate cae cavs volte de tessa Wilbarger | Consolidated Oil Co. A. D. Potts No. 1-D H. & T.C. 


SO Pattecwnstadecashine cameneg stains canst Wilbarger | Consolidated Oil Co. A. D. Potts No. 2-D H. & T. C. 


Wie we. 


years should continue, and further develop- 
ment of the older horizons will be seen in 
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spite of drilling curtailment due to the war. 
The number of wildcat wells successfully 
completed during the past year, together 


with firm demand and possible higher 
prices for crude oil, indicate continuance of 


TABLE 2.—(Continued) 


GILMORE 


eos) 


the present rates of exploratory work in 
this area during the coming year. 
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Discoveries, Extensions, and Important Wildcats Drilled during 1942 


Producing 
Formation 


| 


Ellenburger 
Detrital 
Cisco 
Cisco 
Cisco 
Cisco 
Cisco 
Ellenburger 
Canyon 
10 | Cisco 

11 | U. Strawn 
12 | Bend 

13 | Strawn 

14 | Bend 

15 | Strawn 
16 | Ellenburger 


CONAGTHWhe 


26 | Ellenburger 
27 | Ellenburger 
28 | Strawn 

29 | Ellenburger 


30 | Strawn 


Tnitial 
Production Choke'er 

Depth Total Surface Deepest per Day Bean, 

Completed | Depth | Formation Horizon Fractions Remarks 
Tested : of an Inch 
Oil, U.S. 
Bbl. 

5,321-5,330| 5,330 | Permian Ellenburger | 73,3 hr. | 3364 choke | One well only 
4,888-4,903| 5,028 | Permian Ellenburger 131 ¥4 choke One well only 
1,273-1,282| 1,282 | Permian Cisco 10 Pumping One prod., extension to old field 

945- 960] 1,103 | Permian Cisco 10 Pumping One well only 
1,224-1,243| 1,243 | Permian Cisco 169 Pumping | Hight prod., extension to old field 
1,452-1,462| 1,462 | Permian Cisco 67 Pumping | One well only 
1,277-1,280| 1,280 | Permian Cisco 86 Pumping | Four prod., extension to old field 
5,089-5,118| 5,270 | Permian Kllenburger Dry and abandoned 
3,017-3,023| 3,025 | Permian Canyon 90 Pumping | Extension 
1,073-1,078| 1,078 | Permian Cisco 61 Pumping | Extension 
3,656-3,663| 3,916 | Perm-Penn. Strawn 17 Pumping | New pay 
5,432-5,444| 5,444 | Perm-Penn. Bend 2 Pumping | New pay 
4,921-4,937| 6,544 | Pennsylvanian | Simpson 125 Pumping | New pay 
5,452-5,483| 5,505 | Perm-Penn. Bend 206, 6 hr. | 44 choke Ten prod., no failures 
3,655-3,676| 3,680 | Perm-Penn. Strawn 11 Pumping | Additional pay 
6,001-6,003| 6,003 | Comanchean | Ellenburger Dry and abandoned 
5,592-5,600| 6,019 | Permian Ellenburger Dry and abandoned 
7,176-7,320| 8,696 | Comanchean | Ellenburger | 888, 9 hr. | 214 choke | Seven prod., no failures 
7,170-7,201| 7,256 | Pennsylvanian | Ellenburger 329 1549 choke | One prod., no failures 
7,218-7,223| 7,223 |Comanchean | Simpson 369 34 choke Two prod., no failures 
5,961-5,972| 5,972 | Pennsylvanian | Bend 375, 3 hr. | 2 choke Four prod., no failures 
3,330-3,336| 7,506 |Comanchean | Ellenburger 36 Pumping | One well only 
3,860-3,880| 4,982 | Pennsylvanian | Kllenburger 150 Pumping | One well only 
1,630-1,637| 2,517 | Comanchean | Strawn 20 Pumping | One well only 
5,828-5,922| 7,070 | Pennsylvanian | Ellenburger 70 1 choke One well only 
7,156-7,224| 7,224 | Pennsylvanian | Ellenburger Dry and abandoned 
7,715-7,739| 8,000 | Pennsylvanian | Ellenburger ; Dry and abandoned 
4,102-4,140] 4,178 | Permian Strawn 57 Pumping | Extension : ' 
4,506-4,539| 4,539 | Permian Ellenburger | 156, 3 hr | 34 choke | One prod., two failures in Ellen- 

burger, discovery well now 
; plugged 3 

4,053-4,064| 4,589 | Permian Ellenburger Pumping | Additional pay, one producing 


Number of oil wells completed in 1942......... 
Number of gas wells completed in 1942........ 


Number of dry holes completed in 1942 


Oil and Gas Developments in the Texas Panhandle in 1942* 


In the Texas Panhandle 277 oil wells 
and 60 gas wells were completed during 
1942, as compared with 647 oil and 52 gas 
wells completed in 1941. Fourteen dry 
holes were drilled in the Texas Panhandle 
in 1942, of which five were wildcats, result- 
ing in four failures and one gas-field dis- 
covery in Sherman County; the latter 
being Hazy-Herrington-Marsh No. 1 
Bivins completed for 5,600,000 cu. ft. of 
gas from 2980 to 3226 feet. 

* Abbreviated summary from the Texas 
Railroad Commission data in the absence of 


the regular author. Manuscript received at 
the office of the Institute April 20, 1943. 
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During the year 1942 the Texas Pan- 
handle produced, by counties, the follow- 
ing quantities of oil: 


Total Oil Production, Bbl. 


¢ 

, 

t 

f 

During 1942 

4,112,016 
13,600,622 

; 


County 
To End of 
1942 

CarsoOnicsis shana ove tele} -BSO4E EOD 

LCE Face Coen Ham 198,354,706 
Hutchinson... 22....42< +] 166;734,48T 11,392,135 
Moore=)..354 2 Saeee 5,300,972 162,688 
Wikeeler: vance. cee 21,951,682 1,491,928 
Total seco2 Wiha eee 435,416,713% | 30,759,389 


@ Includes 33,822 bbl. produced in Potter County. 
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Oil and Gas Development in South Texas during 1942 


By James J. Hatsouty,* Junior Memper A.I.M.E. 


THE restraining effects of war conditions 
on oil-field development are well illustrated 
by statistics on South Texas{ fields for 
the year 1942. Statistics also show a decline 
in wildcatting, but this decrease is much 
smaller than that shown by field activity. 
In comparison with results in 1941, there 
was a reduction of about 44 per cent in the 
total number of wells drilled in the area 
(802 in 1942 against 1452 in 1941). This 
44 per cent drop represents declines of 
50.4 per cent in field wells and of 17.4 per 
cent in rank wildcats. Field wells (exclu- 
sive of 18 wildcats that discovered fields) 
totaled 598; also, 204 rank wildcats were 
drilled (see Tables 3 and 4). The cor- 
responding figures for 1941 are 1205 field 
and extension wells and 247 rank wildcats. 
In this connection, it should be noted that 
whereas in 1941 the rank wildcats made up 
only 17 per cent of all wells drilled in the 
area, their percentage of the 1942 total 
was 25.4 per cent. In spite, of the decrease 
of 43 in the number of rank wildcatst drilled, 
there were 18 new ‘productive areas dis- 
covered, one more than the 17 new fields 
found in 1941. Thus the field-discovery 
rate for 1942, one new field for every 11.3 


wildcats drilled, compares favorably with 


the 1 to 14.5 rate of 1941. 


Manuscript received at the office of the 
Institute March 12, 1943. 

* Graduate Student in Geology, University 
of Texas, Austin, Texas. 

+ South Texas, in this paper, includes two 
areas: the Laredo district (Duval, Jim Hogg, 
LaSalle, McMullen, Starr, Webb, Zapata 
Counties) and the South Corpus Christi dis- 
trict (Brooks, Cameron, Hidalgo, Jim Wells, 
Kenedy, Kleburg, Nueces, San Patricio, 
Willacy Counties). 

$+ The term rank wildcat is considered to 
exclude those semiwildcats that, though rela- 
tively distant from fields, brought in produc- 
tion classification as extensions to those fields. 
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Thirteen new producing levels were 
opened in fields; this includes the finding 
of 44° gravity crude on the west flank of the 
Sejita field in a 5700-ft. sand, which 
produces distillate higher on the structure. 
Interesting, and showing the general 
scarcity of sand discoveries, is the fact that 
of the 13 new sands discovered, 7 were 
found in Jim Wells County. The year’s 
sand-discovery rate of one new level for 
every 46 field wells compares very unfavor- 
ably with the 1 to 19.7 rate of 1941, during 
which 61 new producing horizons were 
found. 

Development of mew fields was on a small 
scale. In several instances activity in these 
areas was not carried beyond the drilling 
of the discovery well. The field discoveries 
of 1942, together with the type of produc- 
tion obtained from the discovery wells 
and the total number of wells (productive 
and dry) drilled in them, are given below: 


Deen eee ee eee a oe ana 


Discovery | Num- 
Field? County Well ber 
Produced | Wells? 

1. Cadena .| Duval Oil 2 

Baratza. saunas Duval Oil I 

By JO} sob Dieu Duval Gas I 

Ae Weller rec ams + Duval Gas I 

Rem Steinar Jim Hogg Oil i 

6. Green Branch .| McMullen Gas 3 

PaiTOSteane ye #2. Starr Oil I 

8. Garcia Starr Oil 6 

OuUirich mee: Starr Oil 4 

TO, UEAVAEOS 0156 exp erene ebb Oil 2 

11. McLean....... Webb _ Oil 9 

Tae Alam. .)er shes Hidalgo Distillate 2 
and gas 

13. Penitas......: Hidalgo Distillate 2 
and gas 

14. Koopman.....| Jim Wells _ O01 3 

15. South Premont} Jim Wells | Distillate I 
and gas 

16. Quinto Creek..| Jim Wells Gas 4 

Te ROth sire c-a6't Jim Wells Gas I 

18. South Sinton..| San Distillate I 
Patricio and gas 


2See Table 2 for data on discovery wells and 
Table x for information on these fields. 
+ See Table 4. 
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TABLE 1.—Oil and Gas Production in South Texas 


Area Proved, Total Crude-oil Production, 
Acres Bbl.# 


Year 
Field, County of Dis- 
covery Disti! 
8 late To End of During 
E and/or 1 942 
Az 
g 
3 
DL JAcamiy Webbs: osxdsee So, se oicte pus, aya da speininys fale n/ele a aie a oce'Tahvs 1939 10 481,391 96,116 
2| Agua Dulce,! Nueces and Jim Wells..........00eceeeeeeceeres 1928 12,000 1,566,994 732,414 
3 | Agua Prieta, Duval... 2.0004 s00ctesnsenaceessensceeecsces 1941 0 7,047 3,152 
Ai Mam; Hidalgo ©. witavgeaces> Se sapaearen aecleinree areal rata we 1942 80 Gas Gas 
6 | Alborcaa, WebD<cihet ccc os soc sles noise obaeirvwiet ae eeleles acces 1927 200 2,542,084 10,805 
Bl Alfred s? Jia IY ell e2ne,crou.c weaccstcirio ares tin’ y ihe a alabereas aise Sein dishes 1938 40 472,084 105,853 _ 
PVA Ges.) tia WES rents sels. cassiett vio aislees eg eclee a.ncleu,cienie= Velvia 1938 400 2,763,437 234,766 
8 | East Alice (Tom Graham), Jim Wells.........-.:.0-00eeseeee 1938 360 1,344,238 183,692 
G Alea Megat Brooks? «cca ccdinteean a ttinos state Ge Seg afi 1006 350 | 1,194,039 167,269 
10) Alta Vordo*iBrooks s:visc sais ven toe dee oOvrilngy vies enenre swept 1936 60 
11. | -Alworth: 3°. Jim Hogg) ic actn «spies. coe a= 68 sesisic sive sin tisltne* sisvins 1926 570 aries ‘ : 
13: Andbowstl-Zapatas.' aacisicctasicat eisrsiercn cle ciamoln sis cite enced 1924 2,000 Gas 
13 ikAngelita,t: San Pali vcr ccciiia coals vss loalea saw seine aay 1934 0 36,798 0 
14 | Aransas (gas),!1 San Patricio. .......00.ceeceeeene sence eeuns 1931 760 Gas Gas 
15 | Aransas Pass (McCampbell), San Patricio and Aransas......... 1936 450 11,314,531 627,222 
16) Armagonsad GW OOo. .c cstch sess wreeitiele stele end gteeieleiv nines sleds 1931 400 Gas Gas 
17)\ Arroyo Granda!) Starr. siiosteitis'viswain a'a'e caslelcgiaignestants an slelalsret 1924 320 Gas 
ASI Aviators Weoo er semanas carats 3d «meine cau epiirime sient acinus 1922 3 
19 Baffins Maer OK labarng, con hath iaiatt's ease Ch sek hays tocate 1940 hie Sens 
20 | Baldwin (South Saxet), Nueces... ....2:-sseceeeeeceees scenes 1935 40 858,400 42,984 


» Footnotes to column heads and a of symbols are given on page 264. 


1 Includes North, East and South 
Agim Alfred From (Gas) an ‘West Alfred. 
‘em a 
4 Crude, distillate me) gas dregs ures obtained from T Railroad Commission. Crude 
to conform with R.R. Commissions total. és dpa pe y mis production to end 1942 revised 
- 10 Depleted. 
11 Abandoned? 
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TABLE 1.—(Continued) 


Oil-production 


Number of Oil and/or Gas Wells Methods, Crude, 
End of 1942 
Total Total Gas 
Distillates Production Durin, ene S 
: auction, g Q ~ 
ropa Millions 1942 End of 1942 Number Number of Wells peel 
Pueing Cu, Ft. Com- Capable Wells in Field, 
B | 942" | During 1942 | pleted to of Pro- ———— | Produc: | | End 1942 
g Endof | ducing oo Xa] we | ine ' 
1942 = 6 a 3384/8 s Crude ; Arti- 
Z ar 3, |Fges| S| Oi Flowing | ficial 
3 g Sa 1 33 Sea pene Lift 
3 8 EC (SORA EA 
1 0 0 72 0 o | o eat yee ne Orr eieay 
2 75,782 89,538,497 252 457 124 58 122 58 92 86 6 24 
2,084,792 
3 0 0 1 0 0 0 0 0 1 1 0 1 
4 1,498 23,700 2 2 2 0 2 0 0 0 0 0 
5 0 0 100 0 8 0 0 0 8 0 8 2 
6 67 67,537 1 a 1 1 22 17 + 5 6 
7 2,292 8 2 7 2 52 40 12 10 
140,8495 
8 118,1578 23,514,249 35 35 t) 10 
9 0 17,970 31 1 
10 0 0 0 
ll 0 0 0 
12 
13 0 0 0 
14 0 0 0 
15 40,743 3,911,419 119 28 
16 0 877,886 0 0 
17 0 0 0 
18 0 73 3 
19 0 : 0 0 
20 0 137,439 3 


5 Condensate, Gasoline, Kerosene, etc., obtained from Gas during Recycling Operations. 
6 Wells producing Gas along with Crude Oil are not included. 

7 Taoludes one es input well. 

ee) 


8 Includes one deepened well. 
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TABLE 1.—(Continued) 


Character : A Deepest Zone Tested z 
of Oil Producing Formation? to End of 1942 : 
% : 
°o 
: per 
& Gravity dul gh f 
exh ALP Lies =|% 
I hee Weenies Name Agee |. | Porosity? alg Name 
g eighte 5 3 = les 4 se 
& 5 Average 3 & 2 é = = s 5 as 
g| & S as| Se \sz| & as 
3\ie 5 aN} a" la“) a a 
1 20.8 Mirando Eoc 8 Por 975|1,000 7; ML | Yegua 1,517 
Gas Catahoula Olig 8 1,998!2,400 10 
55 ‘| Frio Olig s 4,650/4,675 | 9 
| 35.4-59 Frio Olig 8 4,800/4,900 15 
56 Frio Olig 8 5,081|5,088 a 
; 426-56 Tio ig vg. , 1736 
2| PM |< 49°8-60 | Frio Olig s|7 = 4|5.830(5,850 | 20// AF | Yeeua 13,728 
55-60 Frio Olig 8 30 6,396 /6,740 20 
39,8-50.9 | Frio Olig 8 6,795) 6,958 15 
38.6-56 Frio Olig 8 6,978|7,056 18 
40.2 Frio Olig s 7,068)7,160 20 
a YET me YERRERS | BM 
3 46 ettus oc ‘or 2720 NFy | Yegua 5,025 
4 58 Frio Olig Ss Por 5,505/5,998 25 Frio 6,567 
5 21 McElroy Eoc s Por | 2,125/2,175 17 MEL Yegua 3,710 
iy Be me |2| et (tabs | 
7.4 rio gz ‘or 206 
6 48.5 | Frio Olig S| Por |4,304/4.313 | _9| (NFL: | Jackson 6,535 
41.5 Vicksburg Olig S| 30-35 | 4,660/4,695 15 
42 Frio Olig §| 28.7 |3,480/3,600 | 16 
38.9 Frio Olig iS] Por | 4,788)4,801 11 
40 Frio Olig s Por 5,030|5,161 12 
7| PM 44.8 | Frio Olig 8 Por | 5,211/5,223 | 12) >ANL | Yegua 7,767 
43 6-60 Vicksburg Olig 8 Por 5,350)5,375 20 
43.6 Vicksburg Olig s Por | 5,450)5,576 20 
» 49.5 egua oc 8 Por y|7,767 y 
nabs fe |i) Fe ieee | 
Tio ig ‘or 1 700 0 3 
8| PM 56 Frio Olig S| Por |5,125|5,175 | 12 bow Vicksburg 5,760 | 
426-56 Frio-Vicksburg Olig 8 Por | 5,300/5,400 18 
C's | Gatehodl Mio |S] por |2use00 | 12 : 
, atahoula ig or 7434/2, 2 
9 24.5 | Catahoula Olig 3| Por 2986/3025 | 10|¢° Ds | Jackson 8,022 
25.5 Catahoula Olig SI Por | 8,475/3,585 20 
10 21.5 Caprock Mio § Por 916} 926 10 Ds | Jackson y 5,096 
11 21 McElroy Eoc § Por | 1,020/1,030 6) ML | Yegua 2,199 
12 Gas McElroy Koc N] Por 1,500}1,515 5| MF | Yegua 2,312 
18 { 38 Frio Olig 8} Por |5,370/5,382 | 10). wey | yi 
36 Frio Olig |S8| Por |6,225/6,235 | 10 } Frio 7,131 
14 Gas Catahoula Olig s) Por | 3,653/3,663 | 10) OD | Frio 6,026 
‘ 49.3 Marginulina Olig 8 6,539|6,554 15 ; 
site lee sla tees | 
. rio 1g ,080|7,180 18 . 
15 41.2 | Frio Olig § | 725-344 | 7200/7270 | 15|¢ AF | Frio 9,492 
58 Frio Olig 8 7,345|7,419 | 15 
16 Ga Discorbis-Het Oe 5 P 3170 (9/680 
as iscorbis-Het. ig or 170|2,680 10 D | Yegua 
: Gas sels Ens 8 Foe oi 450 | 8 ont 
as 00) . oc ‘or ,120}2,161 12|> MF | Mt. Selma: 
Gas | Mt. Selman Foc |S| Por |3,208|3;214 | 6 P ge 
18 21 Mirando Koe NS] Por | 1,525/1,660 11} MfL| Cook Mt. 3,975 
19 . 39.3 Frio | Olig 8 Por | 7,394|7,450 10}. AF | Frio 9,428 
20 1 oe) | Catahout Ole 8 Por saraciaso | alt AF 
: atahoula ig or i 4 6 Fri 
23.3 Catahoula Olig 8 Por | 4,050)4,074 12 : aon 


9 For data on Stratigraphy, Surface Formations and Elevations, see A.I.M.E. TRANSACTIONS, volume 146, 1942, page 475. 
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Area Proved, | Total Crude Oil Production, 
Acres Bbl.é 
; Year 
Field, Cownty of Dis- 
ra covery Distil- 
5 Oil late To End of During 
Ly g and/or 1942 1942 
Gq Gas? 
o 
=| 
| 
PANMIBLS BULL ONeee cal 2910) VY CUB Ac nia,o:cle wins ais Gyareere os tlescteicie « Narars atecetatale, «evs 1938 0 80 Gas 
vs, MEYATYO PTE hale CON) E27 ee CN ae, Aa aco Ces aren oop REP 1941 0 80 0 0 
RMBs ANAC OAS HINEGIT crea cia torte eis tis AscrPisie e spoies Geeta ede dye aherdia'e wea 1933 80 580 33,794 482 
' 24 | Benavides (North Sweden), Duval.............0200-2 000s eee 1937 3,900 600 11,465,924 746,130 
Don Paste BEDAVIGES pLUUAL sy oes, ncist: sabes viv ais + seeise d sie sre aniateial es 1941 40 0 13,125 5,535 
TIRED EON HR TY ELIS. hea a teres on Edy seed dina tna ne Mitr se es 1939 2,400 320 2,040,195 398,301 
Seaad Ieed Rebuy ee ok ag hh bo 1938 40 80 38,474 | 6,080 
28 | Blanchard (Muralla), Duval... .......6 0.20 ee cece eect eee 1939 60 40 42,485 4,772 
DOWBlas Wiribes) Zapata: ...ceciet, hac is cere sate el Soe wale oe Gena ge 6ie = 1934 0 80 Gas 
POM Hen ANTI CUS nee Cee oko crt cictei Malsisievelels’eets cette He 1939 0 40 Gas 
, TM OV IG ASEAN Tee mite rcine Se a aisles vied Siem ecnle oi eratbolata wlsla/pivinia Ginnie 1940 200 20 170,482 72,582 
BE Bicthwell Dutad cor oop othe code eon ie be olga ve es 1940 200 20 103,949 27,465 
BOMEO AON A PL UUGI Mes chee tse a cet sevelats sq ccster ola: ofp ne tfeleeie alee arin cede? 1942 40 0 4,268 4,268 
a 34 | Calliham (including South Calliham), McMullen............-.- 1918 500 730 1,041,464 45,750 
[85 | Camada, Jim Wells. -..0.00.2..0. 0 cece eeeceeeceeeeenereeess 1939 40 0 4,099 426 
F 36 | Campana, McMullen..........- 002-0022 0 eevee cree ester eres 1938 10 0 831 0 
Be aceCampanaifoMutiontt bv... Riders ales 1941 150 20 60,689 53,328 
be 
; 38 | Captain Lucey (West Bentonville), Jim Wells. ....--..---.-+-- 1932 120 520 519,078 28,858 
: 39'|'Carolina-Texas, Webb........ 2.000. ccee cl ceecec eter ener seren 1921 110 1,460 256,670 0 
2 
MPT Gon Glance, Duala 22. c0sis.-, pile -ongdesevedas oes Bd: 1938 550 80 572,400 | 113,461 
; 41| North Casa Blanca, Duval............220 00.002 eee ees ~. | 1939 100 0 116,716 25,440 
_ 42.| West Casa Blanca, ID He) se cs aeeniere) Panett ats Be OR UE aoe 1941 160 40 81,769 38,145 
G BS) @edro Will, Duval $< oe. cs pace ethene es sere caine otclesinns oe 1938 770 40 710,028 196,997 
44 | Chaparosa,!! Jim Hogg..:...-. 211.2200 cee erence eee een ences 1941 20 40 y y 
4 45 Chapman Ranch, Nueces........0.. 2.2002 eee eeee tener ese 1937 100 80 67,076 15,311 
2. 46 | Charamousca (including South Charamousca), Duval.......-.-- 1935 410 0 766,106 122,249 
MPrvGnares Redondo Capatiiicvais ox. coke ech Susina ceed Males oe 1913 570 60 164,536 742 
ASW Chiltipin, Duval ...ci.2.2 hs cee: sees soc ans fo eis reels cesar 1939 60 20 42,223 11,923 
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Oil-production 


Number of Oil and/or Gas Wells Methods, Crude, 
umber 0! and/or Was End of 1942 
Total Total Gas* Number of 
Distillate‘ | Production, Durin: Crude-oil 
During Cu. Ft. Come ': |] 2 Se Capable) Se ee on _—__ eee ——- End 1942 
SB} eeroaa 71 4 ores TS asta 4p of Ev. Sel we | ie 
nd o} ucing 23| ~ é 
E 1942 E: Gas® rf 33 33 28 — Flowing fel 
r g 28 laaka| 32 
3 5 Cade baal [0S Wctap pos sls 0) Wak 12 
21 0 0 2 0 2 | 0 0 0 0 o!| o 
22 0 0 2 0 2 | 0 2 0 0 0 o}| o 
23 0 0 14 0 y | 0 y 0 1 0 1 1 
24 6,332 429,539 278 0 1 | 5 6 4] 221 96 125 | 19 
25 0 0 2 1 o | 0 0 0 1 1 0 1 
26 685 52,024 81 11 $12.3 3 2} 67 65 2] 13 
antie 2-6 2,083 3 0 2] 0 2 0 1 i 0 1 
28 1,936 128,518 4 0 1 ‘ 1 1 2 2 0 1 
29 0 0 3 0 1 0 0 0 0 0 :|" al 
30 0 0 1 0 1 0 1 0 0 0 0} o 
31 0 2,578 13 1 1 1 0 0 12 11 1 5 
32 0 0 re 0 Hen he D 0 0 10 10 Oxia 
38 0 0 2 2 o | 0 0 0 1 1 1 
34 0 0 142 0 o | o 0 0} 359 59] i 
35 0 0 2 0 0 0 0 0 1 0 1 
36 0 0 1 0 Ono 0 0 0 0 0 
37 0 466 14 7 $a 40 0 0 13 13 4 
38 731 1,110,057 23 0 “| 9 4 2 6 2 4] 3 
4 
39 699 195,707 66 Ch Cetich 2d ee | 2 0 0 0 o| o 
40 0 6,379 58 8 Sorre 0 0} 49 0 49 5 
rv 0 0 9 0 0 | 0 0 0 9 0 9| 2 
42 0 214 20 0 4 1 0 0 16 0 16] 2 
43 0 72,674 81 0 3 1 2 o| 7 14 63} 3 
44 y y 4 2 y 0 y 0 0 0 0 0 
45 1,468 174,525 5 0 we te. 3 0 2 0 2 1 


46 0 41 0 0 0 34 1 3 


4 Includes two deepened wells. 
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24 


Gas—54 


13 Also lensed sands are found at 3495 to 3510 ft. in two wells (40.4 gravity oil) and at 5067 to 5123 ft. (44.2 gravit 


16 Tp Calliham. 
16 Perforations. 


Producing Formation® 
Name Agee |. | Porosity? 
3 
2 
a 
(Ss 
Jackson Eoc 8 Por 
Frio Olig s Por 
Frio . Olig 8 Por 
Catahoula Olig S Por 
Frio Olig Ss Por 
Cockfield Eoc 8 Por 
Cole Eoc 8 
ee woe | Bote 
pper Govt. Wells oc 8 
Lower Govt. Wells Eoc 8 Ave 
Pettus Koc 8 27 
Yegua Eoc 8 
Yegua Koc 8 
Yegua Eoc s 
Govt. Wells Eoc s Por 
Frio Olig 8 Por 
Frio Olig s Por 
Frio Olig 8 Por 
Frio Olig § 32.7 
Vicksburg Olig § Por 
Frio Olig 8 Por 
Pettus Eoc 8 Por 
Yegua Eoe s Por 
Vicksburg Olig $ Por 
Frio Olig s Por 
Frio Olig $ Por 
Frio Olig § Por 
Pettus Eoc § Por 
Pettus Eoc 8 Por 
Mirando'® Eoc § Por 
Govt. Wells-Pettus!5 | Eoc § Por 
Loma Novia Eoc iS) Por 
Chernosky Eoe 8 Por 
Govt. Wells Eoc 8 Por 
Cole Eoc 8 Por 
Govt. Wells Eoc 8 Por 
Pettus Eoc 8 Por 
Frio Olig gs Por 
Frio Olig iS) Por 
Vicksburg Olig § Por 
ole Eoc s Por 
McElroy Eoc § Por 
Cockfield Koc 8 Por 
Yegua Koc iS) Por 
Queen City Eoc iS) Por 
Cole Eoc 8:| Por 
Cole Eoc § Por 
Cole Eoc 8 Por 
Cole Eoc 8 Por 
Upper Govt. Wells | Eoc ) Por 
Lower Govt. Wells Foe 8 Por 
Catahoula Olig § Por 
Catahoula Olig § Por 
Frio Olig § Por 
Cole Eoc 5 Por 
McElroy Eoc 8 Por 
Jackson Koc s Por 
Jackson Eoc 8 Por 
Pettus Eoc iS) Por 


Deepest Zone Tested 


to End of 1942 
Depth, 
Avg. Ft 
r] 
n 
i a & A Name : 
a e os 2 “s a 
oe Ee an NM ad 
S| SE sel & Bc 
a™ | ah iz! a A 
a ee ets 
, 's 9 = 
6,978 6,983 5 A Frio 7,538 
200) 715 10 
2,450/2,950 15|>+ AF | Yegua 6,567 
5,376|5,398 22 
3,840|3,975 22 1s 
4,357 |4,652 15 
ite | 
- ‘ 25 
5310|5,382 | 22|¢ AFL] Yegua G50 
5,486|5,518 17 
5,884|5,594 10 
5,715 |5,749 20 
4,915}4,940 20 AF | Yegua 6,510 
4,503|4,550 10 
4,802)/4,875 12 
4,900|4,920 15| > ANL | Jackson 6,140 
5,120|5,344 15 
5,370|5,671 15 
7,200|7,310 | 80y AF | Frio 9,636 
4,683 |4,822 8| MF | Yegua 5,807 
1,825/1,840 15| ML | Cook Mt. 3,000 
7,500|7,560 20 A | Vicksburg 8,004 
2,850|2,855 5 
3,149|3,186 15 AF | Jackson 4,520 
3,475|3,525 12 
4,292)4,335 10 MF | Yegua 4,657 
5,269|5,275 6 AF | Yegua 5,800 
848] 876 15 
1,030)1,060 10| » MFL| Carrizo 5,301 
1,221|1,250 10 
5,627|5,637 10 NL | Yegua 7,041 
2,492/2,517 20| MF | Pettus 3,102 
1,864|1,86718) 3y 
2,554|2,568 10| > MF | Cook Mt. 4,486 
3,012/3,045 12 
3,893 |4,000 6 
5,350/5,370 | 20|> AF | Jackson 6,500 
5,679|5,685 Yj 
1,270|1,305 10 
1,800|2,200 10 
2,597|2,615 | 10} >DFL | Wilcox 9,228 
2,947|3,198 18 
4,996|5,056 | 60 
1,180}1,190 10} ML | Yegua 2,133 
1,030}1,059 9| ML.| Jackson 1,788 
994}1,045 10} ML | Yegua 2,212 
Lae ee S MFL} Yegua 2,646 
781 |2,79 ; 
Be eens |e \ ML | Pettus 3,512 
4:244|4279 | 10 : 
5,046|5,058 12 NL | Frio 7,750 
ca 
’ ’ 0 
rapaltsst | 10 ee Cook Mt. 3,892 
0} 201 
989| 995 5 ML | Mt. Selman 3,511 
4,760)4,795 10} NF | Yegua 5,410 


y oil). 
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om ———— 


Area Proved, Total Crude Oil Production, 
Acres Bbl.4 ; 
Year 
Field, County of Dis- 
covery Distil- . 

CH Oil late To End of During 
4 and/or 1942 1942 
5 Gas? 
A 
2 
& 
49 i i i th Clara Driscoll and Gandy),17 

es : aid oe Pieky ws . a Bae sei , “ a ge ry .-| 1935 2,600 460 4,845,463 | 742,424 
60: Clark-Miutil) Jim; Welle:;.. eign «onc dees ade heat c ee ae ee 1939 80 100 44,015 0 
51) Clopton-Green;12 Starr. o1. 5 sas Po etania tes cares Sein ae Baa 1937 0 10 Gas 

Cole Group, Duval:and Webb-r...<5 scasisteaitaaes ae = ssc ae ae , 
52 Shallow (including East Cole) Seat rac a farsiste asa hes 1924 120 7,000 11,782 7,857 
53 O' Hern 525 A. Ee Dae eee ee ad Co tals Boas 1927 2,300 | 2,200 10,529,371 770,750 
54 Bruni (inchiding Mast Bruml)... pangs ee cee ek cee denen aiess 1934 880 160 6,981,331 34,235 
55 ‘West Cole;"Weberten.c). Geer. beeen coe deet noc reae pen ae a 1927 500 | 1,000 706,133 158,840 
5G || Colmiena, Dural ack ao cen cals ns salen Damn Geel s skeen 1934 240 400 532,768 58,010 
Os] Colorado; w4mislongis. < fawcc sik 16 cheats no Sete icioe ante 1936 2,300 40 2,329,376 397,950 
58 | Comitas (Haynes), Zapata =... 2... bce cee wecucessnecessacecs 1934 750 40 1,658,897 124,806 
59}, Coroco: Driscoll, -Dubal.. «150 aes. eat atin tek once ik wide ce 1924 1,600 980 4,699,307 920,481 
60 Coquat-Lopes,*18 Duval... PR Ae er eee te 1941 10 0 ¥ . 
61 | Corpus Christi (Saxet Heights), Nueces...........-..-0e002055 1935 1,500 200 6,757,096 104,050 
62.|' Crowther,?© MeMullena sv. \cctus sos gt sd eR ke seals setae ws 1915 80 0 25,000 0 
63)| (Cuellar, Zana. cSt acc. set octed CGR RET be eo net eck eas 1927 340 220 2,635,164 15,416 
Os Darin Deal ence od ceccts cole ar cc RN SARC ae ake eR ARC 1942 0 20 Gas Gas 
65: | Baglo Gill Sudalne f. cveis cee score neta mee se oe ae soe ee 1933 550 200 1,679,853 220,885 
it Nak Jw Baggs, sichnk ik Ry: ca EE. OO, 1942 20 0 600 800 
6751, Wdinburg 32 Bedalgg. weciny svstet.~ anette de hucetah bins ecabs tale eh as 1935 20 0 500 0 | 
G33) El Meacuatta,!2 Deiwalisc.:<.odectsinis! cts ctuahresiecly nirie' nies te > re 1935 10 0 976 0 
69 | El] Tanque (South Ricaby), Starr...........c.ceecneeeneeene 1937 200 20 442,412 23,553 2 
70 | Escobas-Jennings, Zapata: .........csecsuevewcvcnsecssececes 1914 3,700 2,000 10,315,211 444,469 
71 | Hazell, McMullen and Live Oak. ........0.cececcccccucueerees 1937 1,450 100 2,789,706 252,462 
02: Fitssimmions, WDuial., tenes es «hoe Setioe te ewe eee oP asa 1938 790 10 2,570,318 180,752 
73 | East Fitzsimmons,!* Duval. . . 1940 1 0 583 0 
74 | Flour Bluff, Nueces.......... 1936 2,280 320 4,220,672 322,549 
75 | East Flour Bluff, Nueces... .. ..| 1940 840 80 345,511 90,597 
28 Prout Starrs: ane Poti, (a5 ase Ree hs anor’ « oeete 1942 20 0 2,666 2,666 
77}, GallaghersJ 39. Wlldiicsia.cntis oust fee Sesame Ne bh s-altah's. oe an Os 1940 60 0 76,522 18,766 
78 | Garcia, Starr. ....... Apis Ras oa CD Re AE 1942 | 160 0 18,444 18,444 
40:| Garza, Duval (see Kreis) ip casey «sh leh. AGAa tenes HERO rae as 1942 20 0 Included in Kreis é 
30:1: Glen,, WebWi ahd Landta sa awnts n> caicalies. caer eas enter ins eaten 1940 710 60 850,731 351,590 


17 Sands in Gani ak 5440 and 5850 ft. 
18 Considered to be part of Cole (shallow) by Railroad Commission. 
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Oil-producti 
Number of Oil and/or Gas Wells Methods Cnide, 
End of 1942 
Total = be 
Distillate | Total Gast aus Number of 
Pa NGalons te 1949 End of 1942 Number| Number of Wells eit 
¥ During D Cu. Ft. Com- Capable Wells in Field, 
ies 1942 uring 1942 | pleted to of Pro- ligt, Produc- End 1942 
g End of 3 ducing | w [oo 22] wg | ime , 
1942 = Gast | 8 [GS-58] 2's | Crude _ | Artic 
A 2. 3 = goo Ete Oil Flowing | ficial 
g 8 B83 lgse2| 8B Lift 
| 
| 
49 5,150 9,781,535 |. 179 3 Pie aby aie ule 5 | 135 78 Bra 23 
B50 0 | 0 8 0 2 0 2 0 0 0 0 0 
51 Gas 0 1 0 1 0 0 0 0 0 0 0 
“52 0 1,376,798 115 3 61 122 0 0 4 0 4 1 
53 694 374,87019 274 0 16 7 1 0 | 180 0 180 8 
54 0 020 62 0 y 0 y 0 | .26 1 25 5 
. i 
: 55 0 889,04321 126 NS Sra al 0 0 66 0 66 5 
. 56 0 466,539 36 0 6 4 0 0 19 0 19 5 
; 57 0 237 231 39 1 0 0 0| 225 199 26 7 
: 58 0 0 196 0 0 0 0 0} 128 0 128 8 
: 59 0 44,493 107 B el eel 1 o| 62 59 abe, 
; 60 0 0 1 0 0 0 0 0 0 0 0 0 
4 61 1,427 358,646 252 0 10 0 7 0 it 1 10 6 
ey OO 0 23 0 10 0 0 0 0 o| 0 
4 63 0 358,033 86 0 3 2 0 0 24 0 24 1 
7 64 0 34,361 if 1 1 1 0 0 0 0 0 0 
65 0 7,359 61 Ob 4 3 0 0 51 0 51 5 
4 66 0 0 1 1 0 0 0 0 1 1 0 1 
67 0 0 1 0 0 0 0 0 0 0 0 0 
= 68 0 0 1 0 0 0 0 0 0 0 0 0 
— 69 0 0 29 0 0 0 0 0 15 1 14 4 
70 0 145,37828 539 1 5 | 2 0 o| 332 0 332 get 
74 0 71,561 151 0 3 1 0 On et27 0 127 7 
, 72 0 6,988 79 0 1 1 0 0 78 59 19| 14 
8 0 0 1 0 0 0 0 0 0 0 0 0 
74 14,016 1,074,643 17 1 11 5 5 3 90 68 22 5 
75 5,385 21,381 28 2 1 1 1 o| 20 20 0 1 
76 0 0 1 i 0 0 0 0 1 1 0 1 
17 0 3 0 0 0 0 0 3 3 0 1 
78 0 0 4 4 0 0 0 0 4 4 0 1 
79 0 0 a 1 0 0 0 0 1 0 1 1 
80 0 0 75 2 3 0 1 0 71 23 48 5 


19 Includes Cole Bruni (Kalmor Cuellar Area, Kobler deep and shallow levels, and 2450-ft., 2500-ft., and 2800-ft. levels). 
20 Refers to sands below 3250 ft. 

21 2300-ft. zone, Benavides area, Webb County. 

22 50 gas wells produced in September. Since shut in. 

231n Te cmings, 

24 One in Jennings. 
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TABLE 1.—(Continued) 5 
“ 
Dee Zone Tested ‘ 
Characte: . ; pest Zone Tes 7: 
of Ol Producing Formation® to End of 1942 is 
~ : 
3 
3 Depth, 
5 ; Avg. Ft. 4 
Sea 1g 7 
z a 60°F. Name Agee |. | Porosity?) — | 5 s Name é 
5 | Weighted 8 3 = ise) 2 sk 
z| | Average z £e| by “e 3 ag 
2 a = 2 2 a5 
5\8 6|___eS | ae =| 3 an 
Gas Catahoula Olig 8 Por | 3,250|3,300 15 
Gas—23.5 | Heterostegina Olig 8 Por 3,787/3,980 12 
31.5 Frio Olig 8 Por 4,642/4,748 10 . 
49 Gas—37.3 | Frio Olig 8 Por 4,980|5,133 15 AF | Vicksburg 8,194 
34.2-38 6 | Frio Olig 8 Por 5,255|5,477 15 ‘ 
38. 6-58 Frio Olig 8 Por 5,502/5,890 15 : 
38.5 Frio Olig i) Por 6,487 |6,660 10 
60 Frio Olig Ss Por | 4,795/4,835 20 
50 40.2 Frio Olig 8 Por 5,326)|5,330 4 N_ | Vicksburg 5,850 
58 Vicksburg Olig 8 Por | 5,557|5,572 12 
51 Gas Cole Eoc 8 Por | 1,604/1,614 10} ML | Cook Mt. 4,620 
Gas Frio Olig 8 Por 500} 515 10 
| it eat |i as ee a 
as—29.4 cElroy OC or E 5 F 
53 Gas | O’Hern-Cockfield _ | Eoc S| Por |2750|2,945 | 15 \ AFL Reklaw 6,394 
38.5-49.4 | Yeeua Foc | S| Por |stdoolsaso | 14 
5-42. ‘oc ‘or , R 7 
54 44 | Cook Mt. Eoe S| Por |3,938/3,973 | 15 \ AF | Wilcox 10,295 
as—21.5 cElroy Oc ‘or i i. s 
55 { Cockiield Eoe S| Por |2,900|2;925 | 10 } ML | Queen City 5,525 
56 21 Cole Eoe 8 Por 1,486/1,553 10} ML | Yegua 3,396 
57 47.2 Cock ‘eld Eoe 8 Por 2,820|3,175 10! ML | Cook Mt. 4,510 
58 20.6 | McElroy Eoe 8 Por 800|1,000 | 10; ML | Cook Mt. 3,502 
22.5 Frio Eoc sg Por | 2,448/2,658 | 20 
59 23.4 Cole Eoc 8 Por | 2,884/2,995 10|} NL | Cook Mt. 5,390 
36.4 Govt. Wells-Mirando | Eoc 8 Por | 3,200/3,561 15 
60 a 6 ae a es : el Roy hie . AL | Cole 1,705 
‘atahou ig or x ; 
ot { 36.5 | Heterostegina Olig S| Por |5,157|5,167 | 10 } A | Frio 7,581 | 
be Gas | Mek Eo {8| Por [1doolaie | 161) else ene a 
28 cElroy oc or , . 
63 { 20.9 | McElroy Eoe S| Por |1,325/1,350 | 10 } ML | Mt. Selman 4,532 
64 he Hope Jackson yee : ae wereras 7 MLy | Jackson 3,006 
0] Oc or 7200 1, 
65 { 38 | Gort. Wells Eoe S| Por |21202'150 | 11| {MFL| Yerua 2,752 
66 47.5-51 | Cockield Eoc 8| Por 4,735 4,74118 4)" NF | Yegua 5,303 
67 y Frio Olig 8 Por | 6,685'6,770 20 D | Frio 7,508 
68 43 Cock ‘eld OC 8 Por | 2,850/2,862 12| ML | Yegua 3,502 
Gas Catahoula Olig rs Por 425| 429 4 
69 31 Frio Olig 8 Por /|1,702)1,775 | 14>} NL | Jackson 2,700 . 
30 Frio Olig 8 Por 1,866'1,879 6 
20.9 | Jackson Eoc 5 Por 900/1,05 10 : 
70 20.9 Jackson Eoc § Por 1,137/1,350 15 } AFL| Mt. Selman 4,645 
20.9 Jackson y-Yegua Eoc 8 |. Por 1,450)1,900 10 
71 a Loran Novia a . he! i pane Hy ML | Cook Mt. 3,108 
cElroy 0c ‘or 9 5 
72 { 47 _—_| Pettus Eoe S| Por |4'260 4303 | 2s|} MEF | Yerua 5,285 
73 43.7 |Yegua Eoe S| Por |4,9004,916 | 10) MF | Yegua 5,087 
74 43 Marginulina Olig S| Por |6,5906,696 | 20) AF | Frio 7,504 
75 41.6 Marginulina Olig 8 Por |6,753 6,800 | 20} AF | Frio 8,694 
76 = j Frio te “ed fons Mert a ML | Jackson y 5,435 
Ff 10 1g or , o 
7 { 39.4 | Vicksburg Olig S| Por |5,7445,761 | 15, \ NEL Jackson 6,260 
78 42 rio s) Por |3,7403,755 | 15) AF | Frio 4,075 
719 29.2 Mirando Eoc 8 Por {3,204 3,318 10} ML | Mirando 3,312 | 
80 22.1 Mirando Eoc 8 Por | 2,160,2,185 | 12) NL | Yegua 3,240 


| Line Number 
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TABLE 1.—(Continued) 


Total Crude Oil Production, 
BblL.4 


Area Proved, 
Acres 
, Year 
Field, County of Dis- 
covery Distil- 
Oil late To End of 
and/or 1942 
Gas? 

Government Wells, Duval...........sccceccsscencrccscsesens 1928 7,500 600 49,691,616 

Green Branch, McMullen.........-0.0-00ceee eee ene ee eees ise 1942 0 40 Gas 
Guerra (Cuevitas), Starr..........0ccce cree seen eee e nee es 1938 400 400 1,287,647 
Haldeman, Jim Wells..........20ccccceccedeeceeeeeeeensenes 1941 60 0 20,828 

Hayden,!2 Starr..........2.sceccteee cece s eres eeeeneenaen ess 1937 0 40 Gas 
Henne-Winch-Farris, Jim Hogg.......-.0:+e0esceeeeeeeneeees 1924 720 440 . 8,215,987 
Henshaw, Jim Wells.........000020eeeceenese seer eereeeenees 1940 50 40 40,664 
Hoffman, Duval......... 000s sec e nce c eee eee e erect cece eens 1933 3,400 500 8,856,241 
Holbein, Jim Hogg.......02-0eceecceceee reece sees se ete eeees 1940 100 0 78,556 
Holland-Hebronville (Gutierrez),? Jim Hogg..........-++++-+++ 1939 10 10 1,351 
Jacob (including North Jacob), McMullen........-.+-+-++++++- 1926 1,230 80 1,654,980 

Keller, Duval... .....ccccccsecceeecc tec ccenereteeeeseteeees 1942 0 20 Gas 
Kelsey, Jim Hogg, Starr, and Brooks.......--+++++++++++ee00+ 1938 2,300 160 2,000,750 
IGEN. Cle po seeetomesasanoce coo nsGacues dena An cneaua. 1937 650 | 150 1,102,792 
North Killam (including Houser), Webb.......-.--+++-++++++++ 1938 80 20 40,794 
Kingsville, Kleburg......00.-seeceeeceseeeereenees cece te cees 1920 240 675 802,643 
Kohler (including Deep Kohler), Dutal......-.---+--+s0s2ee5> 1926 360 5,000y 690,396 
Koopman, Jim Wells........00-ssseeeeeersecerseeeesesesees 1942 40 40 10,993 
Kreis, Duval...... 0+... cece eeeeccersc cee ec eee ee scene tenes 1940 160 0 70,783 
Labbe, Dural... cs. ccccnaccr cee csccese scien cers He scneseus 1934 200 500 426,197 
La Blanca, Hidalgo..........-s-eccceceeereecreescesserseess 1936 0| 3,250y 0 
eee er eee Steeles adel ald 40 | 1,640 58,126 
11,748 


cfaratalereve rele wipYale.d:ars 410.6 e.ete base ¥e/ eja'eis.¥ieieyeis\eie! © 718he 


Tay Grate eis ie pialeieceravetaleldie™m\sin/s70ia.e sere oie) Sic > 


sath giats| etbielsinis/p din ios) elarelejele\e/srejei= @1910/2)¢ aie) <.9/” 


Gas 
58,300 


521 


During 
1942 


2,129,527 


Gas 
74,728 
9,547 


1,123 
18,281 


1,385,941 


41,471 
0 


84,243 
Gas 


251,859 
217,650 


9,689 
9,864 


17,008 


10,993 
47,523 


46,981 


31,001 


6,392 
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OIL AND GAS DEVELOPMENT IN SOUTH TEXAS DURING 1942 


26 Condensate, gasoline, kerosene, etc., obtained from gas during recycling operations, 


Oil-production 
Number of Oil and/or Gas Wells Methods, Crude, 
End of 1942 
Total 
oar Total Gas4 Number of 
Distillate* : : ‘ 
Production; P ys a — End of 1942 Number Number of Wells abe 
A ten Cu. Ft. Com Capable Wells in Field, 
3 1942" During 1942 | pleted to of Pro- a Produc- End 1942 
| End of 3 pee es | 2 Ee 22 Crude Arti- 
2 1942 3 ~ |FSs=) "= | oil | Flowing| ficial 
5 2 | B8s| om Lift 
2 g Be lasea| 85 
3 ie) aS 56° 3) 
| 
81 0 30,650 835 38 5 2 0 0 639 1 638 34 
82 0 89,374 1 1 1 1 0 0 0 0 0 0 
83 0 0 21 0 5 0 | 0 0 12 9 3 1 
84 0 0 2 0 wee ae, 0 2 1 Lol cae 
85 0 0 2 0 0 0 0 0 0 0 0 0 
86 0 0 181 0 0 0 0 0 i! 0 1 1 
87 0 0 4 i 2 0 1 0 2 1 1 2 
88 0 969,841 385 8 15 7 2 0 337 a 333 12 
89 0 0 10 0 0 0 0 0 10 0 10 3 
90 0 0 2 0 0 0 0 0 0 0 0 0 
91 0 0 129 0 0 0 0 0 71 0 71 5 
92 0 Gas af 1 1 0 0 0 0 0 0 0 
93 199 25,401 120 1 4 1 2 1 110 110 0 6 
94 0 0 133 5 0 0 0 88 0 88 5 
mn) 0 0 7 0 0 0 0 4 0 4 1 
96 0 5,783 20 Vi 2 0 0 0 ae aa | 1 1 
97 0 714,203 95 3 8 6 0 0 9 8 1 2 
98 0 0 1 
99 0 9 3 
100 607,709 10 4 
101 9,257 10,033,897 0 0 
51,31626 
102| 2,008,32426 | 71,356,640 0 1 
103 56,499 OLA aca 
104 0 oss 
105 78,960 6} t 
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| Line Number 


100 


m= or -4) bs Ce 


7 


101 


7 
, 


102 


103 
104 
105 


Characte ; 
of Oil * Producing Formation® Deer Ae Lene 
% 
aS! 
: Pek 
§ Gravity ve. Bt 
a aie at x | F 
A Pa ame Agee Porosity? aie Name 
= | Weighted ie Be ees ; E 
a Average S Es ae Be 5 oR 
5 P 22/32 (Sg) 3 ae 
a=} y 3 es] gm za] 3 an 
Gas Cole Eo 8 P 1 
20.8 Hockleyensis Foe S Por Vee a3 4 | 
ae ee Wells Eoe § Por 2,200)2,380 | 19 NFL | Mt. Selman | 5,858 
te: ane ce ese rs 
-36. 2 Cc or 5 3 Yy 
oe oe Eoc § Por | 5,720/5,726 6 y | Navarro 7,628 
1 32 MeBlroy Boe 8 Por re 2088 8 MF | Y 
¢ or | 2,047|2, 3,600 
34.5 McElroy Boe NI Por | 2,209|2,232 | 23 ee 
2 [Re BLESS EUS std ree Bp 
1g x Y) ’ ’ 
{ Gas Hockleyensis Eoe ) Por 2,619|2,644 | 25 \ ML | Jackson 2,644 
ae eee aH 5 te 1,944/2,100 | 16 | MFL| Yegua 3,546 
: é Tio 
| 31.1 _ | Frio-Vicksburg Olig 61° Boe 198 saad 10 \ NF | Vicksburg 5,885 
26-28 Hock. (Argo locally) | Eoc S) Por - | 2,550)2,595 | 20 25 
20-21 Govt. Wells Eoe s Por 2,650/2,750 | 15 \ NL 
ag26 flomgNova [ewe 6] Bor farasaae [Anh as | i 
ockfe Oc or % 152 
ane oe ’ Eoc 8 Por 2,793 |2,828 15 NL | Yegua 3,150 
{ f oma Novia Eoe I Por 3,217|3,223 6 \ NL | Y. 3.731 
Coe ot era Hoc 18) br [real 200 | 8 on 
as irando oc ‘or 0} 790 
21.5 Pettus Koe S Por 920) 975 7 ML | Mt. Selman 3,171 
20.5 | Yegua Koc Ss Por | 1,050/1,070 | 8 
Gas Mirando Eoe S|: Por |2,614|2,624 | 10 MLy!| Mirando 2,661 
44.7 Frio Olig 8 Por 4,671/4,754 | 15 
45 Frio Olig s Por | 4,924/4,952 | 15 A | Yegua 7,507 
42 Govt. Wells Eoc NS) Por 6,099|6,107 8 
ary ean Boo 8] Ber Eolas | 13 
irando oc ‘or Fe) H 7 
fogs Geet ea) eae | lye 
irando oc or 4 096 P 
ogre ime roe e For ate oe Es \ ML | Yegua 3,060 
x locene 10 or ,400/2,900 . 
cn sicees (BE |e] fe REE |? | ee 
as— ole OC ‘or ; 880 
Gas—21.5 | Govt. Wells Eoc 8 Por 2,438/2,500 | 12 ML | Carrizo 7,723 
chee fies 8] ae (ue | 
; rio ig ‘or : : sycae, aee 
{ GasDist. | Frio Olig S| Por | 4,690/4,692"5| 2 \ ML | Frio-Vicksburg | 6,016 
Gas _| Cole Boe S| Por  |1,872|1,902 | 10 
Gas Chernosky Eoc 8 Por 2,453 |2,460 7 ML | Yegua 4,054 
25.4 Loma Novia Koc S Por | 2,800|2,900 | 19 
a | Ree Clg | 8) bo |Setsolras) | 25 
Tio g ; or »450|7,480 . 
PM |) 48 ‘| Frio Oig | S| Por~ {7,840(7,875 | 20|¢ P Vaikshere gon 
56 Frio Olig ‘Ss Por 8,035|8,075 | 25 
55 Frio Olig § Por 5,888/5,990 | 20 
55 Frio Olig § Por 6,037|6,182 | 15 
55 Frio Olig S| Por | 6,180)6,205 | 18 
) so om |EB fe || Fe (REIS | 8 
.5-Dist. | Frio g or F Fi 
ld 55 | Frio Ole =| S| Por |e780l6820 | 20/7 A | Jackson hed 
$6.6 | Frio Cie 18) por oes ross | 20 
55 | Vicksburg?’ Olig S| Por |7,138/7,168 | 20 
Saites Ole 8) per |Fourisaeo | 2 
51. rio ig or § 19) y 
\° G2 | Vicksburg Olig S| Por |6,140|6,168 | 28 \ aF seakeey Wot 
51.5 Frio Olig § Por | 5,798)5,832 | 34 AF | Vicksburg 6,566 
18.5 Cole Eoc 8 Por 1,782|1,828 | 22 NL | Yegua 4,014 


2% Also gas sand in Frio at 1760 to 1780 ft. 


27 May be same sand. 
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re UUSSI SIDE SINS SERS [ESRI SISSIES 


: 
Area Proved, Total Crude Oil Production, 
Acres Bbl.4 
Year ; 
Field, County of Dis- ' 
covery Distil- ; 
S late To End of During ‘ 
4 and/or | 1942 194 
E| Gas 
Zz 
| 
i ee aE bse ea ee Ok a 
106.1 Ea Bali Vieia,? Wdlaey 2.5 cine ides sae see emia ous tae ee ciel atern 1936 40 0 17,954 0 
107] Linttrels! Webb ic. vids. Rite eee ciel seeee tees ies atte tells 1932 220 320 623,424 4,062 
108 | Leaseholders,12 Webb... . 1922 10 20 25,000 0 
109 | Loma Alta, MeMullen. rs .-| 1935 80 0 162,592 16,451 
110;} Loma ‘Novias Duval since. ce cep vfveiclsietaie ho tins ee Malar veolngtale 1934 7,410 270 26,660,990 1,666,675 
111 3 b.. 1938 0 10 Gas 
112 Se rag key » Pewee ares aac, siueatetebersldt Galea tm biciedaea atm oie wie 1936 10 10 14,601 872 
133 ['London; Nueces sc 25 6c. a Skies since me ace otstedic ole ata actaitee ate! ocS stale 1937 80 40 98,361 11,893 
114'} Longhorns Duval 3 «cy.cci at hi vccons Baie aatue ajeree yore seletsinels Sasi 1938 960 40 1,854,702 316,786 
LIE Dopena, Zapata <c.<aaic scene eee moa res ar tee ee an eee 1934 0} 1,100 Gas Gas 
116] L » Webbe. and. Diteal 5s. Fa urocs ciowwse tae watieate cee bmaske 1935 3,450 240 12,421,216 985,023 
117 1a Okhoa, Starr MF abesioss SS clbvole Oe Benet ea ctr Sale a She, eats e scncciete 1925 240 310 646,844 19,249 
118%) Los Picachioa,! Dyed) 25s aulisae.onebestens osu sts kane sew awe 1938 20 0 576 0 
119 | Luby (including Luby Deep), Nueces.......... 02000 .0eeseeeee 1937 3,000 60 7,662,668 772,141 
120'] Raat Laby; Nueces (< ieicces as ed Paanave. ns semen see tes 0 40 Included in Luby 1 
122d North Duby, Ntlecetiacre coir cemnr ks oeniciete aeee ates Was ta ons 80 0 99,559 28,303 
122:) Lundell, Duval, egos pacck cara hein OMAR cick sim eee ebies 940 160 1,420,651 334,402 
123 | Liykea) Webbs paces s:cthona ts clot sa atetel deiehian.s Meets coke 20 0 1,076 1,076 ; 
124) Magnolia City, Jim: Wella; s,s 7 sacs s,.ccwhranlesitae ca vWee mn sieS victere 120 80 158,494 19,233 
1251 Manila, Jim: Hogg. t%x010 3.4.0. se ahd 230 30 225,032 67,243 
126 | Martinez, Zapata (includes South Martines). . 0 850 Gas Gas 
127 | Mathis,"! San Patricio........s0scscecseesseucers 0 100 Gas : 
128) Bast Mathis, San Patricio .2.2 sinetad etae ee acstoce eremin's 60 40 14,706 2,535 . 
; 
129 | McAllen (Pharr), Hidalgo..............cececeeeeeees Ae su Mone 1938 360 | Gas-distillate . 
130)] MeBride:t)°Wabt.cs.ccu os cawcck odinasa ase ees sania bu kee 1940 0 40 Gas 0 
TOL} Molden, Webbs sec cn castes oe etic trokd cee va tcnoiser cwehnan ewais 1942 200 0 62,083 62,083 
132 | Mercedes (Capsillo), Hidalgo..... 2.0.6.0. .cccceeececeeeeeees 1935 0 560 | Gas-distillate 
A8S)|| Mostinas, Hidalgo; 5. cdscs sve v aie = getuistet alvnioihien es ait salle 1935 Included in San Salvador 
134\} Midway (San Patricio) i517: $0< thas vtiakn hewn odes catlemcne were 1937 1,280 80 2,437,026 874,741 
136} Minnis Back;:Neces:). varidslv.s Video «ahh eiediinn gies + otieg ce <y ants 1939 1,340 60 1,885,577 759,056 
136:|;Mirando\ City, Webb:.c:0.nas..cnss stom nectar entachis abe Se 1921 1,430 500 9,987,546 96,061 
13%) Mirando, Valley,'Zanata, ascwetate sac oe teia panera assist aie 1921 1,000 320 1,483,752 99,518 
TBST Moca Mepis darsrcy: cu tees osc attest nee iabita as Etats alee 1932 100 20 1,197,162 62,444 
139'|: Munson, MeAfullen.. i. oni. cen Grice « Gila Aorta onelnkies etre 1938 150 20 18,443 
140} Newhana,: Ji - Hogg sx ss:saer Atasage sven Can Uae he sel caress 1941 80 0 12,001 11,941 
ALN ihola Hidalgo s, Aitiwicdess cence bon cc eteMnieceden sate 1940 280 20 182,286 118,103 © 
142') Oder, Sai Palricidsassecieaserticcints Surin seen oul eneeeneees 1939 820 120 408,664 367,089 
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TABLE 1.—(Continued) 
eee nen ene ES se renyaD See ena ewe Se os et ee 
, Oil-production 
Number of Oil and/or Gas Wells Methods, Crude, 
End of 1942 
- Total Total Gas 
Distillate | Production Durin, Pleo ae 
“ os ’ g Crude-oil 
Production, Milos 1942 End of 1942 Number | Number of Wells Operators 
a During Da us ine Com- Capable Wells in Field, 
3 1942 ming pleted to of Pro- 7 Beaice End 1942 
g End of + ducing | » |aSfs| »g | ing Q 
s |. 32°5 =e Arti- 
z 1942 2 Ss Cre} $3 os Crude Flowi fici 
a 3, es 33| 25 Oil owing | ficial 
g g $8 [gee2| 32 Lift 
a ae Ho 15° ER 
106 0 0 1 0 0 0 0 0 0 Bell) 0 0 
107 0 0 33 0 0 0 0 0 4 0 4 1 
108 0 0 3 0 0 0 0 0 0 0 0 0 
109 0 0 4 0 0 0 0 0 3 0 3 3 
110 0 65,106 758 0 4 1 0 0 554 0 554 25 
111 0 0 1 0 0 0 0 0 0 0 0 0 
112 0 0 2 0 0 0 0 0 1 1 0 1 
113 0 0 4 0 1 0 1 0 3 0 3 2 
114 0 62,523 48 0 1 1 1 0 42 28 14 3 
115 0 8,463,941 23 28 22 21 0 0 0 0 0 0 
116 0 3,375 369 0 3 1 0 0 311 1 310 10 
117 0 0 110 0 0 0 0 0 75 0 75 2 
118 0 0 1 0 0 0 0 0 0 0 0 0 
119 1,030 236,998 153 1 3 2 2 1 146 134 12 7 
120 1 0 ie Tepe! 4 gid, 0 o| 0 
121 0 0 5 1 0 0 0 0 3 1 2 1 
122 0 64,153 104 0 8 3 0 0 94 34 60 4 
123 0 0 it 1 0 0% 0 0 1 0 1 1 
124 709 29,139 9 0 4 0 4 0 3 2 1 1 
125 0 76,891 26 0 3 2 0 0 23 2 248s Z 
126 0 650,585 27 0 26 18 0 0 0 0 0 0 
127 0 0 6 0 y 0 0 0 0 0 0 0 
128 0 74,500 3 0 1 0 0 0 1 1 0 1 
129 961 238,359 4 1 3 1 3 1 0 0 0 0 
130 | 0 0 1 0 1 0 0 0 0 0 0 0 
131 0 0 5 5 0 0 0 0 5 0 5 2 
132 7,712 505,871 if 0 7 5 7 5 0 0 0 0 
133 Included in San Salvador 0 
134 6,431 221,966 68 11 2 1 2 1 62 52 10| 13 
135 674,830 65 27 38 15 
136 2,860 63 0 63 4 
137 33,403 68 2 66 4 
0 il 0 11 3 
130 0 12 0 w2| 4 
140 0 2 1 1 2 
141 0 14 10 4 3 
634,973 43 42 1 2 
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3| Line Number 


i 
oo of 
oo na 


110 


tent 
—— 
nue 


-_ 
_ 
wo 


180 
131 


132 
133 


134 


135 


136 
137 


| Repressuring Operation? 


RP 


mu |f 
| 


P d 
ordi Producing Formation? Pre a meh: 
Depth, 
F Avg. Ft 
Gravity . 
API. at 4 =e 
60°F., Name Agee |. | Porosity7| | ote bs Name ss 
Weighted 8 1 ge s Ps 2 Ss 
Average 8 ave salecehs ae Aas 
E as 3 ee 3 RC 
5) a | an pe] aw a 
48 Frio Olig 8 Por 7,630)7,646 16 D | Frio 10,286 
Gas Frio Olig 8 Por 360} 366 6 
Gas Mirando Eoc Sy) Por 1,770/1,777 6) } MFL | Cook Mt. 3,165 
49 Cockfield Eoc 8 Por 2,211/2,275 7 
22 Cole?8 Eoc 8 Por 1,000 |1,055 6 ML Yegua 3,034 
21 Chernosky a a i pee re = MFL | Cockfield 2,766 
23 9-26 Loma Novia oc 3 or F A : 
yt Mirai Eoc S| Por |2,846|2,900 | 15/5 Ml |-Cook Mt. sae 
Gas Cole Eoc 8 Por | 1,790/1,812 19| NL | Yegua 3,528 
25.7 Loma are oe 2 Hed no oe : ML | Cook Mt. 4,732 
24.4 Catahoula ig } or A : . 
Bi | Catahoula Og | S| Por | 4:752/¢000 | 10 | sell Gah bind: 
41. Cole oc § ‘or 4 A 
45.7 | Govt. Wells Eoc S| Por |4,885/4,914 | 10] § AFL Yegua 6,0ut 
Gas Queen City Eoc 8 Por | 2,187|2,180 | 20 
Gas Queen City Eoc Sy} Por | 2,416/2,462 | 20 A | Mt. Selman 3,707 
Gas Queen City Eoc 8 Por | 2,495|2,535 20 
20.7 | Mirando Eoc 8 Por | 2,126/2,250 | 18} ML | Yegua 3,437 
20 Frio Olig 8 Por 250} 700 17} MF | Yegua 2,612 
24 Govt. Wells Eoc S| 22-26 | 2,166|2,196 15 MF | Govt. Wells 2,196 
45-7 | Hoterosteci Og =| S| Por |Sounlsioer | 20 
i eterostegina ig ‘or y 5 < 
45.7 | Heterostegina Olig S| Por |5,150/5,175 | 10\¢ AF | Frio Loa 
37.2 Frio Olig s Por 7,308|7,313 5 P 
rs Perea Pe a ae ere bee AF | Frio 7,628 
Yatahoula ig S or 370 . 
45.7 Heterostegina Olig 5 Por 5,073|5,085 12 \ AF | Frio 9,110 
19.3 ‘ole Eoc 8 Por ; 1,530 10| MFL| Jackson 2,698 
45 Mirando Koc s Por | 1,950/1,968 14} MLy| Yegua 2,638 
42.7 Frio Olig Ni} Por 5,436|5,485 10 
Gas Frio Olig § 27.7 | 5,561|5,569 8 A | Jackson 6,592 
40.8 Frio Olig Ss Por 5,692/5,726 10 
24.9 Pettus Eoc 8 Por 2,541|2,650 10; NL | Yegua 3,006 
Gas McElroy Eoc 8 Por 1,860}1,927 ML | Cook Mt. 3,514 
Gas Catahoula Olig 8 Por | 2,375|2,414 | 10] MF | Jackson 5,526 
54 Frio Olig § Por 4,417|4,422 5 
35.5 Frio Olig 8 Por | 5,258|5,270 12|} NF | Jackson 
41 Vicksburg Olig 8 Por | 5,600|5,627 10 
61.5 Frio Olig 8 Por 5,970)}5,994 24 
56-60 Frio Olig 8 Por 6,500|7,087 20|> AF | Vicksburg 8,575 
53 Frio Olig S Por | 7,415|7,570 25 
Gas Mirando Koc 8 Por | 2,525/2,539 14} ML | Yegua 3,470 
9201 |For Ole (S| Por |fasolrose | tel, 2, | con Me pigs 
2-1 rio ig ‘or A A . 
50-60 | Frio-Vicksburg Olig §| Por |7,500\9,500 | 15 \ DF | Vicksburg 9,618 
52-60 Frio i Olig 8 Por 6,658|6,748 90 A | Frio 8,123 
28.4 Heterostegina Olig 8 Por | 5,285/5,370 15 
46.5 Frio Olig 8 ‘or | 6,048/6,100 15 Af | Frio 8,503 
42.3 Frio Olig 8 Por 6,25516,280 25 
Gas—24.5 | Catahoula Olig S| Por |8,652/3,712 | 14 
Gas—23.5 | Catahoula Olig 8 Por | 3,785)3, 15} > AF | Frio 7,510 
: cElroy ly ‘or ,530/1,54 0 
oie Ee ee ee eam 
F cElroy 00 or ‘ 450 1 
S| Por |1,790|2;000 | 10| § ME | Cook Mt. 3,060 
21 8 Por 900) 950 10} MFL| Yegua 2,178 
§ Por | 1,200/1,215 12} ML | Pettus : 
8 Por 3,454)3,471 MFy| Pettus 3,471 
8 3,138 \ 
e AF | Jackson y 4,528 
: i 
8 
: AR | Frio 7,411 
8 


28 Also gas sand in Frio at 270 ft. 
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| ; Area Proved, Total Crude Oil Production, 
Acres Bbl.4 
: Year 
Field, County of Dis- | 
* covery Distil- 
2 Oil late To End of During 
e | and/or 1942 1942 
, Gas? 
aD 
| 
A 
PASTOR TOMY EDU arate «a slants elec a ca-l ue eevee vata cniae ae ps eles 1937 525 60 1,654,890 97,209 
144 | Orange Grove, Jim Wells. .........--22ecec eee eee r ere eaees 1940 1,040 100 1,117,809 534,222 
| 145 | Palacios,3.2° Jim Hogg......-...--+10e2ecee rece renee ene e eee 1941 0 20 Gas 
146 | Palangana,?v Duval............--- 050602 c eee cnet teres 1928 50 0 9,846 0 
147'Palo Blanco,’ Brooks... <<... 0-0-2. csncod beer ee even ene eaee 1929 0 80 | Gas-spray 
M481) Patalat Jim Hogg... .-020+- 0202s tees ences see ne ct ere es ste: 1940 0 40 Gas 
TAM Perin Duna actos aie eens nein cloie sities a tc 1933 0 40 Gas 
150 | Penitas, Hidalgo.......-....0- ccc cr cree ener erent nnn tees 1942 0 40 Gas-distillate 
Pol Peters, Duval. 25. one ee cee ee ee ewer ak ee tee tree ees 1933 140 1,400 235,487 24,675 
Poe Blast Peters, Dutal. i .2.-c0-- sees cere c erst tees renee eres 1940 60 0 . 27,019 7,583 
Wal Petromilla, Nueces... 2c vs tees e ew ee ecm cece ae so alee es rene 1941 100 20 42,925 29,013 
154 | Peyote,! Jim Hogg........00..00 cece etc ees ce eset ere eneees 1932 0 20 Gas 
155 | Piedre Lumbre, Duval......-... 0-02 0c cece teeter eee eee eee 1935 1,300 200 3,190,675 547,515 
| 156 | Pictras Pintas,-Duval..........60ce0eecee cece cree eee: 1905 150 0 154,183 0 
‘a 157 | Plymouth, San Patricio.........++0++se cerns eseee rete nets: 1935 3,750 150 25,700,125 2,765,051 
; 
158 | Bast Plymouth, San Patricio........-..++000 esse eee e eet cees 1938 0 160 Gas-distillate 
4 159 | Premont (including Southeast Premont), Jim Weellgintase cnt cis 1933 720 280 837,831 44,529 
: 160 | South Premont, Jim Wells.......-...2+secece sentence rece 1942 0 40 Gas-distillate 
a 161 | Quinto Creek, Jim Wiel tees ce uy te Sere ale Nop st sorrel sae. y= 1942 80 40 14,226 14,226 
Bey 162)| Ramires,!* Jim Hogg... ...-.--+.+-----0ec ete enenen seen ee es 1941 0 20 Gas 
163 | Rancho Solo (including Rancho Solo Extension), Duval....... .| 1935 440 160 444,337 55,544 
BM hl Randadordim Hogg. -abacc-cagh cee spaenwnes sooner eB a 1926 765 435 | 4,860,075 69,044 
Bee105.| Reiser,9 Webb: 6... eee ne ee seven eens yg ieee sess essen: 1909 20 | 1,270 4,000 0 
aa al 
i“ 4 166)| Reynolds, Jim Wells.....-...--.0e-seecrtee tees ereesten cree’ 1939 690 0 1,203,424 219,966 
MEE 7| Rhode, McMullen... 0... .-- sess eenevesdesteeegensenenese 1936 0 | 1,200 Gas Gas 
4 168 | Ricaby (including North Ricaby) Starry sa ae v's tose ns es) 1937 150 0 129,497 15,921 
"4 r, 
E 469 | Richard King (East Bentonville), Nueces..........0s+2+2s0000 1937 1,460 140 1,940,429 630,592 
F : HON RINCON, SPOT oe sta via tee eM nice «cette wns bie Bistese erie nine 1938 4,000 280 3,699,965 1,776,968 
Adal North Rincon, Start. ...s- ola F 51 ena a eee vin nee nn 1940 220 40 129,283 42,748 
AioilvRtiolGrande City, Stanre-is w. ators a osce gre se eee Soe 1982 200 60 441,553 | 28,376 
173 | Rios, Duval. . es DO eee 7s ele BE cin ee lee 1941 0 20 Gas-distillate 
29 Considered to be part of Randado field by Railroad Commission. 
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30 Condensate obtained during repressuring operations, 


OIL AND GAS DEVELOPMENT IN SOUTH TEXAS DURING 1942 
TABLE 1.—(Continued) 
Oil-production 2 
Number of Oil and/or Gas Wells Methods, Crude, $ 
End of 1942 
Total Total Gas* Number 7 
Distillate* : i Crude-oil 
Production, | 7*anewo™ erie End of 1942 | | Number of Wells | Operators 
Ser Cu. Ft. Com- Capable Wells En herr 
1942 During 1942 | pleted to of Pro- wo Produc- , 
End o 3 ducing | © (23 e3| w2 ing Artic 
1942 ra Gas’ |-2 [Sa ES) ES | Crude | mowing| ficial 
a 3, |Fass| 25 Oil : 
E 32 \,o8a| 32 Lift 
& ES |goH8| FO 
0 0 141 0 0 0 0 0 68 0 68 | 10 
37 30,000 40 98 1 0 0 0 36 30 6| 10 
0 0 1 0 1 0 0 0 0 0 0 0 
0 0 5 0 0 0 0 0 0 0 0 0 
0 0 5 es, 1 0 0 0 0 0 0 0 
0 0 1 0 1 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 Ofer 0 0 0 ) 
y 2,180 1 1 1 0 1 0 0 0 0 0 
0 1,288,549 21 0 13 7 0 0 4 1 3 2 
0 : 0 4 0 0 0 O° 0 4 1 3 2 
0 0 6 4 0 0 0 0 5 5 0 2 
0 0 1 0 Oy | 0 0 0 0 0 0 0 
0 1,495 144 1 3 0 0 0 9 121 4 | 
0 0 29 0 i) 0 0 0 0 0 
762 151,542 198 3 6 2 1 1 il 
950 323,743 4 0 4 1 4 0 0 
0 32,443 63 0 8 1 3 0 7 
y vy 1 1 1 0 1 0 0 
199 39,000 3 3 1 0 1 0 1 
0 0 1 0 1 0 0 0 0 
0 0 45 1 0 0 0 0 8 
0 0 191 0 1 0 0 0 5 
0 0 18 0 0 0 0 0 0 
0 968 32 0 2 2 2 0 4 
0 1,501,615 11 0 10 9 0 0 0 
0 0 14 0 0 0 0 0 2 
2,191 226,123 77 7 3 2 2 1 1 
3,0398° 209,588 155 29 10 5 10 0 3 
1,954 227,274 14 1 2. 2 2 2 1 
0 0 34 0 0 0 
95 15,799 1 0 1 0 
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TABLE 1.—(Continued) 


Deepest Zone Tested 


Producing Formation® 


to End of 1942 
s 
8 
rs Depth, 
& Gravity Ave. Ft j 
1. a 
os a 60°F., Name Agee |. | Porosity? a g Name 
g| 3 Weighted % 3 = \Sas| Pb es 
a Average S a a”. (aS| 3 om 
mi 2 $ Bo! ov ley] ag 
#| 8 A 88| 3 \32| & BS 
4 oO a iva) 4 nm A 
22 Mirando Eoc 8 Por 1,880 2,025 12 
143 = —— on Z 4 2.407 2,473 15 \ ML | Yegua 3,151 
as rio ig ‘or ,292/3, 
ae 30.6-32 | Frio Olig |S] Por |5,048|5,125 | 15 | NF | Jackson 6,012 
- ya toe rie Ger Te kr a a ee oe 
atahoula ig av 5 
4 45 | Jackson Bases 81 eiBoe dea ae | ial sa | MY Balan 5,454 
ur] | ois (Game |) BE LEAH) Hl) pu [coaten | se 
148 Gas Yegua Eoc s Por |3,120/3,130 | 10) MF | Yegua 3,156 
149 Gas Frio Olig 8 Por 1,910/1,932 17| MFI. | Cockfield 3,620 
150 Gas—60.9 | Frio y Olig s Por 6,020|6,02618| 6 y | Vicksburg y 6,802 
151 rom Be Wells Troe 5 Po 210 2st 20 ML | Cook Mt 4,004 
A ovt. We! oc or A R 00 fa 4 
23.1 Mirando Eoc i} Por | 2,566|2,635 15 
152 ris ert: Wells He : Ae He nore 4 ML | Mirando 2,563 
4 rio ig or i i ‘ 
7 | ea 
as ovt. We 0c or F F egua F 
20 Cole Koc $ Por 1,324}1,362 7 
155 21.7-22.7 | Govt, Wells Eoc NS) Por 1,950|2,080 at ML | Midway 10,931 
aya (ieee BB] Be Pas | 8 | 
13 Cataho' ig or f 
id { a7. | MeBlroy Eoe S| Por |3,462/3,623 36| {Ds | Mt. Selman 5,902 
29.8-31.4 | Frio one : Ber eae pee 4 
31.7-34.2 | Frio ig or |9, ; F 
157 | PM |< 316-62 | Frio Olig S| Por {587015920 | 10.¢ AF | Frio 7,253 
Gas | Het Cig 8) Bor Vissosleese | 20 
Gas Heterostegina ig ‘or A , . 
58 { Gas tio Olig 8 | 28-34 |5:110|5136 | 15}$ AF | Frio 7,287 
raat rca Ole | 8] Bor leteesaes | ult D_ | Mok 7,155 
159 24 Frio 1g or ’ ’ ckuiroy ’ 
23. | Frio Oliz |8| Por |3,706/3,716 | 10 
160 Distillate | Frio oe P Bor ieee tees f y | Vicksburg y 7,631 
29 Frio ig or A ; 
| |E capi [tie SE NER | ie | 
162 Gas Mirando oc ‘or ' H egua ; 
163 19.4 Cole Koc 8 Por 1,800}1,895 12 \ MLsLYerun 3.777 
2 { Gas | Govt. Wells Boe S| Por |2,555|2,569 | 14 g , 
164) «| 22.5 Cole Koc s Por 1,220|1,300 9 NL | Mt. Selman §,222 
165 16 Jackson-Cockfield Eoc NS] Por 390|1,010 15| ML | Mt. Selman 3,247 
; 38 Frio Olig s Por 3,145]3,155 10 
166 20.4 Frio Olig $ Por 4,753 |4,928 10| } ANL| Jackson 6,025 
' 38 Frio Olig ts] Por 5,100|5,254 9 ‘ 
167 Gas Cole EKoe s Por 1,800|1,822 12| MFL} Yegua 3,534 
ae Oe 8 Por 430 436 3 NL | Jacks 2,844 
168 j 21.2 Fri ig eer or i +48! ackson i 
od 30 | Frio Ole =| S| Por {teo4|te11 | 7 
22 Heterostegina on A He veep ree = 
37 Tio ig or ,250)9, 
i i 5,350|5,466 15 
169 oes one g| por Pe e'750 | 10|¢ AF | McElroy 7,567 
; 38 Vicksburg Gl : ns ae ube e 
cy, 56 Vicksburg ig ; or ; ; 
Be 38.7-40.1 | Frio Olig §| Por |3,6293,797 | 20 
£70.) PM 39.7-44 Frio Olig 8 Por | 3,855/4,046 18 A | Yegua 6,862 
. 42.6-45.1 | Frio-Vicksburg Olig S| 26-39 |4,086)4,294 | 20 
, He |e ae fe] fe tutta | % 
: 42.5 Vicksbur, | Olig or 1370.4, 
oe 1/1 52 Vicksburg Olig S|. Por |4,592,4,670 | 15)> A | Jackson 5,590 
“s 41.9 | Vicksburg Olig §| Por |4,725/4,745 | 15 
“§ 47.5 | Jackson - | Boe S| Por |5,478|5,590 | 15 
172 23 Frio Olig S| Por |1,350|1,450 | 8) MFL| Yegua 3,258 
; 178 51.2 | McElroy Eoc S Por | 6,270|6,308 | 15) NFy| Mckilroy 6,308 


£ 
-. 
‘ 
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TABLE 1.—(Continued) 


Area Proved, | Total me on Poco 1 


\ Acres 
Year 
Field, County of Dis- 
; covery Distil- 
S Oil late To End of During 
4 and/or 1942 1942 
| Gas? 
a 
L741 Riverside, Nuecesede Avewe\crnes.- dacoaesteeaciton cette « Deere 1938 80 80 111,538 23,876 
175 | Robston, Nueces.........0-+0ceeeeeeees edi? FEE RS & 1939 60 0 80,575 14,644 
L7G Roma; Staer ee. a5 Scan hla tila wieepse > ofele lc Rowton aera 1927 20 280 15,119 187 
RTT INROCN, J tie Welle ca arc lorcisare ora relstaye o Ditters enter oanin as Seale cane ioe 1942 0 20 Gas | Gas 
178.) Sdcatoga,* Starr icincitsd ccues kdales vse Sete eos aie ae tes need > iene 1938 0 20 Gas ee 
179 | Sam Fordyce (including North Sam Fordyce) Hidalgo and Starr..| 1934 1,600 900 7,549,424 130,440 
180'| Sandiay Jim Welle...ccg'saate setae «< Solana dee miteithe.cel aie she yo 1929 80 400 21,561 382 
T8L San Diegos! Jim: Waliin,5... S2dees oa cee eee eee sae 1934 0 320 Gas 
18271 Sdn Jose MoM ullenz. 0.08: & ue ascetedcas memes »'- gilts aicte 1938 10 10 _ 450 0 
183 | San Salvador, Hidalgo (includes Mestmas)...................- 1938 0 1,200 | Gas-distillate | Gas-distillate 
184i Santo Dommgo.. Starr. ites Cue i an saa ae 1936 0 120 Gas 
185: | Parnosa,: Duna): 5 View vas, nents eebtre een cal ge able ws erat 1932 690 180 2,656,587 117,950 
Daxets Nuacesc. 53,2 vaacoeioc acai Mane ew aes bee 1923 
186 Shallow’: 26 sene 2e Soe cele os AER aC retake oe oes 1923 3,850 | 3,800 43,112,372 1,363,644 
187 Deéop (Brio) sose% shake oceeee ls 20 MR ene ee tn eee ws Oates 1935 2,450 3,400 8,209,446 1,135,190 
; 
188 | Seeligson (East Premont), Jim Wells and Kleburg.............. 1987 3,680 200 686,839 257,072 
LGN Bebitns’Drciaha oc cud keidss debs dA neh ws eis See 1939 40 | 320 8,456 8456 
100; Seven Sisters; Duval <.25% Re’... Oe AGS Dh iheeek bv. onthe wee 1934 4,420 280 17,589,038 2,072,580 
191 |\South Seven Sisters, Duval... i... scacpccsncen se sos ceesciace 1987 330 0 680,697 47,963 
JOSH Shield, aN tcaceg sccitte velar i terecsiw oes ois NO eran cites ERG oes otek «aR 1940 220 60 213,050 104,810 
10S Sinton; Sc aiithio, shi. rove Ohe tate ee eet eee ieee ele tte 1934 225 100 57,179 0 
194 | South Sinton, San Patricto..:\... aeds sa sees te sale uae.» hin ee 1942 0 40 Gas distillate 
T95 .Bouthiand, Dusaeewcc ts ceg cca; seare ee mines seamen ee 1939 120 40 127,409 , 24,681 


196 | Stratton (including Bast Stratton), Nueces Kleburg, Jim Wells...| 1931 2,500 | 2,500 1,323,788 666,924 


Total 
__ Distillate‘ 
“Production, 
Bbls. 
R; During 
q 1942 
ee 
o 
a= 
es 
174 0 
175 0 
y 
= 176 0 
177 0 
178 0 
179 0 
180 5,990 
181 0 
182 0 
183 2,205 
61,74530 
ee 184 0 
—:185 0 
— 186 1,988 
187 86,537 
: 188 27,751 
z 
= 189 1,974 
190 0 
191 0 
— 192 18,684 
193 1,753 
194 y 
195 2,391 


32 
711,24732 


Total Gas? 
Production, 
Millions 
Cu. Ft. 
During 1942 


878,246 


0 
0 


11,405,079 


0 
0 


14,600,377 


8,207,195 


1,286,647 


125,000 


1,465,284 


0 
358,177 
205,153 


y 
442,410 


54,686,458 
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TaBLE 1.—(Continued) 


a aa Oe ce eee eee ee eee 


Oil-producti 
Number of Oil and/or Gas Wells Methods, Cris, 
End of 1942 
Paste eee = 
i Tude-oi 
1942 End of 1942 Natio Number of Wells Operators 
Com- Capable e in Field, 
pleted to of Pro- 2 Produc- End 1942 
End of 3 ducing | » |a2S ag} we] ing é 
1942 3 Gass |-2 [Sag 3 =| § | Crude , Arti- 
a 3. IE aoa Ete Oil | Flowing | ficial 
g BS legses| 32 Lift 
5 go BORA gA 
6 0 3 1 2 0 2 2 0 1 
3 0 0 0 0 0 3 3 0 3 
6 0 5 0 0 0 0 0 0 0 
1 1 1 0 0 0 0 0 0 0 
1 0 1 0 0 0 0 0 0 0 
259 0 i 0 0 0 57 3 54 3 
9 0 3 2 3 2 2 0 2 1 
2 0 2y 0 0 0 0 0 0 0 
2 0 1 0 0 0 0 0 0 0 
7 0 7 5 7 5 0 0 0 0 
2 0 2Qy 0 0 0 0 0 0 0 
57 0 0 0 0 0 37 0 37 4 
0 89 63 10 5 256 31 225 37 
761 
0 36 11 35 9 90 25 65 18 
97 57y8 5 4 4 4 92 92 0 5 
9 3 6 1 6 0 1 1 0 is 
461 3 10 9 3 0 391 4 387 20 
33 0 0 0 0 0 28 0 28 3 
14 1 4 3 4 3 10 7 3 2 
7 0 2 2 2 2 0 0 0 0 
1 1 ‘ie e 1 0 0 0 o| 0 
5 0 1 1 1 1 3 3 0 1 
183y 56 58 39 58 39 125 125 0 9 


kerosene, etc., obtained from gas during recycling operations. 


32 Condensate, gasoline, 
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TABLE 1.—(Continued) 
7 


Sera Bs Producing Formation? De 
4 eae —— as 
2 Depth, i 
5 ; Avg. Ft 
S| Ser j a 
3 a 60°F. Name Agee |. |Porosity7| | = g + Name 
g| 8 Weighted 8 3 = ge 2 
z 8 Average FA Ke $3 eel 6 
| é 88| 3 |S=| 5 
313 5 eS) a™ la“! a 
32.2 Fri Olig NS) Por 4,888|5,037 | 25 - 
wl ha es ge 8] pe lemmas et lwo 
41.9 Fri ig or «| 5,195/5, . 
175 51.9 | Frio Olig S| Por |5,548/F.850 20 A | Frio 
G Jackson oc ‘or 
176 35 2 Queen City Koc 8 Por 3,560|3,650 6 A Rekiaw 
177 Gas Tio Olig 8 Por 3,245|3,275 | lby N_ | Vicksburg 
178 Gas Govt. Wells Eoc N] Por /|1,650/1,661 | 11 ML | Govt. Wells 
21.5 Frio Olig 8 Por 7|2,793 
24.9 | Frio Olig S) Por | 2,831/2,890 
179 24.9 Frio Olig 8 Por | 2,925/3,125 | 20 AF | Mt. Selman 
Gas Frio Olig 8 Por 3,196 
Gas Jackson Eoc 8 Por 0/5,900 
Gas Catahoula Olig NS] Por 2,910/2,917 
180 38.3 Frio Olig Ny Por | 4,002|/4,023 | 13 AF | McElroy 
52 Cole Eoc $ Por 5,151/5,163 | 10 
181 Gas Frio Olig 8 Por | 2,952|2,976 | 10 A | Yegua 
on ese | Frio Oe, «S| Por [ratizoss | 45 [yy [eee 
48. 8-58 Tio ig ‘or u 6 : 
183 { 49.7 _ | Frio-Vicksburg Olig S| Por |8,174|8,704 | 15 \ A | Vicksburg 
184 Gas Frio Olig 8 Por | 2,461|2,616 | 25 A_ | Cook Mt. 
185 21.3 Govt. Wells Eoc 8 Por |2,300/2,500 | 15 | MFL! Yegua 
24 Lagarto-Oakville Plio-Mio | S Por 1,000/3,150 | 15 
ce at | Seanattet. OES | Por’ |atzouldse0 |. 18 
31.7 iscorbis-Het. ig ‘or s 4 . 
30.6-42.6 | Frio Olig S| Por |5:280|6,900 | 20 | 7 DF | Vicksburg 
187 56 rio Olig 8 Por 7,250|7,548 | 20 2 
Frio-Vicksburg i 8 Por | 9,900/9,927 | 20 
rio i 8 Por |5,193/5,275 | 12 
i 8 Por 5,365|5,480 | 10 ; 
8 Por 5,555|5,55718}  2y 
8 Por 5,625|5,632 | 10 P 
8 Por | 5,805}5,850 | 15 A | Vicksburg 8,162 
8 Por 5,878/6,000 | 20 
8 Por 6,016/6,138 | 20 
N] Por 6.420/6,448 | 10 
iS} Por | 6,534/6,697 | 10 
§ Por 5,334/5,395 | 15 
8 Por | 5,476/5,675 | 15 AF | Yegua 7,095 
8 Por 5,770|5,830 | 20 
8 Por 1,232)1,262 | 15 
§ Por 1,710|1,720 | 10 
8 Por 2,112/2,250 | 20 
8 Por | 2,470|2,500 | 15 | > AFL | Cook Mt. 4,404 
8 Por 2,660/2,690 | 15 
8 Por | 2,540!2,565 | 10 
| Re hes | 
‘or , K 
2 te 2.648 2,656 19 AFL Yegua 3,100 
or . 5 Py 
a] afecal babe etl ce (oe ie 
or f i 7 
S| Por |5,880|5,905 | 10 |5 A | Frio 7,438 
F a on pase . Ay | Frio 6,687 
or " 7 
S| Por |5.355|5,365 | 10 | AFL Yegua 6,015 
8 Por | 4,788/4,924 | 15 
JSS eae 
or 273 6, ary 
S| Por |6,465'6,647 | 20 |¢ AF | Vicksburg - 8,138 
8 Por |6,658 6,770 | 20 
8 Por 6,804 6, 15 


31 Stratigraphically higher than Mirando. Variance in depths due to surface elevations. 
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TABLE 1.—(Continued) 


Area Proved, Total Crude Oil Production, 
Acres Bbl.# 
: Year 
Field, County of Dis- 
e oer Distil- 
3 Oil late To End of During 
g and/or 1942 1942 
Zz Gas? 
o 
R= 
ae 
197 | Sullivan (South Agua Dulce),}2 Nueces...........2..000.000005 1936 Included in Agua Dulce 
2198 .| Sullivan City, Hidalgo and Starr. ...........0ccecececeeneeees 1939 780 160 488,698 144,682 
RO Ein iGpite i abner le aS eBne caNOs Her or SUCUBe raeescr ann aa aeie 1938 1,660 100 1,130,806 261,816 
BEVIN ORE RISUI SCQF c otem.etere cine rays ore 4 are ain't OM creleinieic div coe hap ea ia 1941. 320 0 25,770 25,102 
201 | Sun-Jones (Jones), Jim Hogg..... 2.2... 020 ssc cece cere pene eee 1941 0 20 Gas 
BabA Suv aderas DOE oe asco estes sais in oyrimi cise «is cipleseieinisicial sl olale vialarniaele a 1937 200 160 250,870 | 19,694 
03) Taft, San Patricto:...:.. 0.0.2.0 6 0b eee Fence ewe cece ee eeeeeees 1985 720 80 5,348,144 360,083 
904 | Tarancahuas, Duval. ... 22.60... c cece cence eee eee ett eeaee 1939 290 0 409,593 108,795 
205 | Tesoro (DeSoto), Duval....... 2... 0 eee e cence crete eee eeees 1938 140 80 208,767 6,428 
206 | Thomas Lockhart,12 Duval..........- 2000 c cece eee eee eee 1937 100 0 17,146 0 
207 | Turkey Creek (West Saxet), Nueces....... 0000-000 esse eeeeees 1938 890 40 4,341,819 549,985 
BP 208} Ulrich, Starr. .... 2... eee eect cece eee r nett eet teen ee neeees 1942 20 0 y y 
D909 | Villa?! Zapata... .....-.2 cece reece eee e ence eet e center eens 1932 0 120 Gas 
B10'| Volpe, Webb..5... 6. cnn eee eee eee ener eee ere test eee ee .| 19389 330 10 477,112 123,678 
911 | Wade City, Jim Wells......-.0.eceec cn es cree erence etree ees 1939 2,000 200 2,917,356 1,124,775 
os Se FE SUL EC ee 1940 | ° 400 0 97,235 77,559 
Bre Weta McMullen wie g piss crews twee. Peck de sans Moby etevds 1932 0 80 Gas 
214 | Weslaco,?v Hidalgo........--+.-2-+ eee eer see rect ee erst eeess 1938 0 40 Gas 
915 | White Point, San Patricio........0..-000000eseeeeeeeee eens: 1911 100 | 3,900 155,872 23,985 
i. 
ee 
. 216 | East White Point, San Patricio and Nueces.....-.-...+0++000++ 1938 | 4,360 180 | 11,166,277 | 2,860,346 
o 
Metra I tiidy cee Lec aSi ser doctochessthaedes 1940 275 0 77,118 26,477 
>) y 
Bs 00dS,11 Starr. ..c. sees cece er eee eects nsec ers eteneeeeeceees 1936 0 120 Gas 
= 19 Woovat Tapaba sate tp tatisto sais Cotes eee neta mise ernie sion He ! s oS 
8 BACH) SEAET orca ieee acer nine oteintes Toate eater aiais Slane as 
f- 221 ee ea oe : 6 neil ir TM RRR ee EGP 1941 440 40 60,330 52,026 
“4 222 | Yaaguirre, Starr......-02-00sereeeseeeeeeree essen eee eneeeees fs - 2 poe by 
e im ( pif eRe Ah) ae tear ae SURE eee 
ee ie ae ae 138,705 | 84,800 | 407,711,494 | 39,234,738 
| ; : 
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TABLE 1.—(Continued) 
| Oil-production 
. Number of Oi] and/or Gas Wells Methods, Crude, 
End of 1942 
Total Total Gast | Number of 
Distiilate* Production, During Crude-oil 
Produetion, Milions 1942 End of 1942 Number Number of Wells Operators 
Te U. 2b. Com- |__| Capable |__ e ae 
s mage During 1942 | pleted to of Pro- Sto Produc- Hind 1942 
E End of 3 ducing | » |e oes! ws | ing eee 
1942 a Gas 5 [SS 88] SS | Crude | mowing! ficial 
z a Bo |-aSS| 3 Oil Lift 
cy) e f=] Z a as zB 3.2 | 
3 3S ES 15° ae 
197 Included in Agua Dulce 
| 
198 1,378 553,590 39 0. | 5 5} 3 1 33 24 9 5 
} 
199 7,723 585,250 87 12 5 9 4 2 82 79 3 4 
200 0 0 9 7 0 0 0 0 9 9 0 1 
201 0 0 1 0 1 0 0 0 0 0 0 0 
202 850 79,174 15 Oyehy 2 1 2 1 5 2 3 1 
| 
203 0 60,843 74 0 2 1 1 0 69 46 23 6 
204 0 0 29 0 0 0 0 0 29 28 2 
205 0 8 0 1 0 1 0 2 2 0 1 
206 0 4 0 0 0 0 0 0 0 
207 0 223,282 60 0 4 1 4 0 53 87 16 5 
208 0 0 1 1 0 0 0 0 ly | ly 0 1 
209 0 0 3 0 y 0 0 0 0 0 0 0 
210 0 0 34 0 0 0 0 28 0 28 2 
211 1,091 325,682 106 2 12 5 6 2 4 80 14| 17 
212 0 235,182 11 7 3 1 1 0 10 8 2 1 
213 0 0 3 0 y 0 0 0 0 0 0 0 
214 0 0 1 0 1 0 1 0 0 0 0 0 
215 3,458 1,567,476 48 0 8 | 3 2 1 1 0 1 1 
216 23,986 2,482,962 246 0 7 4 4 2| 236 232 Paes 
217 0 0 7 2 o | 0 0 0 7 7 Dil gett 
218 0 0 4 0 y 0 0 0 0 0 0 0 
219 0 0 3 0 y 0 0 0 0 0 0 0 
220 0 3,463 1 0 1 1 0 0 0 0 0 0 
221 0 0 12 8 0 0 0 0 12 12 0 1 
222 0 0 2 0 ly 0 0 0 1 0 1 } 
223 0 0 2 0 ly 0 0 0 1 1 0 1 
224| 5,559,377 328,208,837 13,732 47133 | 1,022 | 478 512 221 | 8,429 2,771 5,658 | 


88 Also two completions in the San Patricio County part of Rooke field. 
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TABLE 1.—(Continued) 
lee RLU Se let en 
Character 
¢ Bralnel pe Deepest Zone Tested 
of Oil roducing Formation ty End of 1042 
a) 
e 2 
= 
2 Depth, 
& Gravity Ave. Ft 
gi 2 | “ir g 
: ie Name Agee | _ | Porosity? a \2 
5 1) Weighied Set "ls 2 lal Te ae 
Zz, a Average 3 2 A”. ee] 3 3 
© i £ Ae) Se ia 3s ech 
2| 3 A B8| sé |\3z| 5 Sg 
a |e a) a | aia eal am 
51 Frio Olig § Por 5,756|5,780 15 
197 Gas-dist. | Frio Olig 8 Por 6,400}6,668 15|} AF | Frio 6,912 
Gas-dist. | Frio Olig § Por 6,788/|6,800 12 
24 Frio Olig 8 Por 3,414/3,463 15 
198 39.4 Frio Olig s Por | 3,936/3,983 25|> AF | Mt. Selman 9,708 
43.6 Frio Olig 8 Por 4,121)4,130 9 
52 Frio Olig 8 Por 4,111|4,142 15 
ne dhs, ee 2 Fer rene He 20 
en T10 g ‘or ,595|4,700 15 
a 45.2 | Frio Olig S|. Doe .faseiaees | tele = | eckson 6,113 
45.1 Frio Olig S Por | 4,900/4,972 10 
ee Vee ae Nes Q ne ee pe 20 
3 Trio ig or ,507|4,550 20 
a ta rl Visksbory Olig S| Por |5,376|5,396 | 20 } A | Jackson 6,607 
201 Gas Hockleyensis Eoc 8 Por | 4,211/4,268 15| MLy| Yegua 6,009 
a Ciera oa Sas 2 For 4,895 ieee a 
pper Govt. Wells oc ‘or 5,072|5,09 9 
202 Gas Lower Govt. Wells Eoc 8 Por | 5,100)5,116 16 AFL | Yegua 7,005 
43 Cockfield Eoc § Por | 5,845/5,869 24 
21.4 Catahoula Olig 8 Por 3,975)|4,010 20 
203 21.6 Catahoula Olig 8 Por 4,300|4,375 20|> MF | Frio 6,926 
23 Heterostegina Olig 8 Por | 4,900|4,938 20 
204 ce ae She 2 pe nee net - NFL | Yegua : 3,461 
as ettus Oc : or : 7 
705 Veats46 < VYeuun Eoe 8 | Por |5,080|5,136 | 20 \ NF | Yegua 5,541 
206 56.8 Pettus Koc Ss Por 4,659|4,672 13| MF | Yegua 5,502 
22.6 Catahoula Olig 5 Por 3,840|3,860 14 
25 Catahoula Olig § Por 4,025|4,080 10 
207 43 Frio Olig i) Por 5,641|5,664 19 DF | Frio 7,511 
35 Frio Olig 8 Por 5,787|5,872 19 
28 Frio Olig 8 Por 6,430|6,456 26 
208 45.8 Frio Olig § Por 3,965/3,972 7 Ny | Vicksburg 4,200 
209 Gas McElroy Eoc § Por 1,650]1,664 7| ML | Cook Mt. 3,000 
210 27 Mirando Eoc 8 Por 2,450|2,488 10| MFL| Yegua 3,717 
: 50 Frio Olig 8 Por 3,283 |3,302 15 
211 31-51 Frio Olig iS] Por 4,763 |4,820 10| UNFL | Jackson 5,415 
/ 32.2 Vicksburg Olig 8 Por 4,894|4,933 10 
55 Vicksburg Olig § Por 5,272|5,286 12 
: a, werden [ES 8) (ERE | 8 
/ 2 ileox (Rockdale) oc or y i 
ae 40.5 | Wilcox (Rockdale) | Eoc Bi eee Neraraleaay: | 45) (AE ones Cretnccoite | £1,082 
a 40.3 Wilcox (Rockdale) Hoc iS) Por | 5,513|5,578 20 
213 Gas Cole Eoc § Por 370| 382 12) NL | Yegua 1,654 
214 51 Frio Olig 8 Por 8,634/9,005 15 A | Vicksburg 9,182 
y Gas Lagarto-Oakville Mio $ Por | 1,900)2,800 10 ; z 
me 215 24.8 Heterostegina Olig s Por 4,880|4,961 10|> AF | Frio 7,211 
29.8 rio Olig § |; Por 5,672|5,676 4 
Gas Oakville Mio s Por — } 2,495|2,505 10 
ce, [ioe (Se 8] BS J | 
2 26.8 eterostegina ig or A A ‘ 
216 38.7 | Frio Olig S| per |s'630|5,680 | 30|( AF | Fre e483 
‘ 59.4 Frio Olig iS) Por 5,730|5,775 15 
40.4 Frio Olig 5 Por 5,850|5,862 12 
0 Frio Olig 8 Por 7,620|7,678 15 3 
30-31.5 Frio Olig 8 Por | 7,847|7,912 | 20 A | Frio 9,003 
30.4 Frio Olig 8 Por 7,925|7,970 25. 
Gas Frio Olig 5 Por 963) 975 12 A | Jackson 3,360 
Gas Jackson Eoc 8 Por 348| 370 22\ ML | Cook Mt. 2,003 
Gas Mirando Eoc 8 Por _ | 2,708|2,730 15| MF | Cockfield 3,008 
43.3 Frio ae e Bed re net 2 MF | Jackson 4,889 
48.1 Frio lig ‘or ‘ A 
1. G6 | Vicksbure Olig S| Por |5,234|5,246 | 12 } A | Jackson ie 
24 Frio Olig 8 Por | 1,328)1,339 5 ws Yegua 2,757 


34 Data on type structure of some 1942 discoveries obtained through courtesy of Mr. P. W. McFarland, Sun Oil Co., Dallas, Texas. 
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TABLE 2.—Summary of Drilling Operations in South Texas 


District and County 


Important Wildcats Drilled in 1942 


Well Name and Location 


Larepo Disrrict 


OCOID Cre COD 


R. Lopez No. 1 Sec. 455 (East Cole) 
Driscoll No. 80-A (Conoco-Driscoll) 
D.C.R.C. No. 18 (Piedre Lumbre) 
East No. B-1 (Colorado) 

Garza No. 7 (North Sun) 

Garcia No. D-1 (Rincon) 

T. R. Slick No. D-1 (Rincon) 


NAG ut tee 8. A. Loan & Trust No. 1 (Rincon) 


Frost Natl. No. 2-B (Garcia) 
Houston No. 1 (Carolina-Texas) 
Flores No. 1 Porcion 36 


S. Unit No. 2 (La Gloria) 

Fee No. 1-4 (Henshaw) 

Seeligson No. 29 (Seeligson) 

Stratman No. 1 (Quinto Creek) 
Koehn No. 2, Tract 2 (Orange Grove) 
King-Arroyo No. 2 (Stratton) 
King-Paso Ancho No. 13 (Stratton) 
Pftuger No. 1 (Aqua Dulce) 

Reed No. 1 (Midway) 


TABLE 2.—(Continued) 


Important Wildcats Drilled in 1942 


Drilled by 


—|—————_—_ || | Es 


1] Henderson, Coquat 
2 | Continental Oil Co. 
3 | Magnolia Pet. Co. 
4 | Sun Oil Co. 
5 | Sun Oil Co. 
6 | Continental Oil Co. 
7 | Continental Oil Co. 
8 | Humble Oil & Rfg. 
9 | Sun Oil Co. 
10 | Transwestern & Continental 
11 Baie E. Fair 
La Gloria Oper. Comm. 
13 | Rand Morgan 
14 | Magnolia Pet. Co. 
15 | Kilgore Dev. Co. 
16 | Kilgore Dev. Co. 
17 | Humble Oil & Rfg. Co. 
18 | Humble Oil & Rfg. Co. 
19 core Nat. Gas 
F. M. Boynkin 


OIL AND GAS DEVELOPMENT IN SOUTH TEXAS DURING 1942 


Surface 


De - Formation 


Initial Production Pressure, Lb. 
per Day Choke per Sq. In. 
or Bean, 
Fractions Remarks 
Oil, | Milteas| nok | Casing | Tubi 
I ulions ne asing Ing 
U.S. Bbl. Cu. Ft. 
30 On Pump Extension 
44 1,200 1,050 | North Extension ' 
Dry deep test 
94 North extension j 
159 964 1,050 830 | Northeast extension 
233 % 800 550 | Southwest extension 
98 Southwest extension 
120 %a 1,200 450 | West extension 
153 4 975 750 | Extension 
Deep Wilcox test, dry 
ot. Dry deep test | 
Distillate and gas Southeast extension 
20 | 1164 575 375 | 1 mile south extension . 
Distillate and gas 464 2,650 | 2,900 | New 6400-ft. Frio sand | 
Gas < West extension 
113 Wa 700 650 | Southwest extension 
127 Keo Sealed | 1,825 | West extension 
155 14 1,200 950 | Southeast extension . 
147 Ya 1,475 | 1,195 | Extension 


1 Mile West extension 
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TABLE 3.—Wells Drilled in South Texas, 1938-1942 


FIELD WELLS 


<a aac a nnn ee a 


Laredo District South Corpus Christi District South Texas 
Oil or Oil or 

Year | pistillate Gas Dry Distillate Gas Dry Total 
1938 682 44 143 459 32 i 75 1,43 

1939 588 26 157 654 24 95 reas 
1940 593 45 160 A477 18 52 1,345 
1941 443 49 143 496 21 70 1,222 
1942 180 88 267 14 | 55 616 


RANK WILDCATS? 


Laredo District South Corpus Christi District South Texas 
: Ratio, 
Year Oil Distillate Oil Distillate Dry ' Total eee 
ee a ‘ Wildcats 
1938 13 53 275 1/8.60 
1939 12 68 286 1/9.86 
1940 10 89 336 | 1/13-44 
247 1/14.50 
204 1/11.33 


@ Productive wildcats are included in field wells statistics. 


Taste 4.—Total Number of Wells Drilled in South Texas Fields during 1942 
LAREDO DISTRICT 


Dis- Dis- 
Field ot | tillate | Gas | Dry| Total Field oil | tillate | Gas| Dry| Total 
Gas Gas 
DuvaL CouNTY LASALLE COUNTY 
Agua Prieta......--.- 0 ° 0 I I Washburn.........--- 7 0 to) 3 10 
East Benavides......- fe) I to) (0) I Total LaSalle 
Blanchard........---- ° Cc) Co) I I County os eel 7 ° o 3 a0) 
AGeHAy cies sree os 2k ore 2 to) fo) fe) 2 C 
Casa Blanca......-.-- 8 o co) I 9 STARR COUNTY 
| East Cole..... 3 ° fo) I 4 Boylossseaoe eee aciair I ° ° oO I 
Dinn co) to) I o r Pirostensemitavesicstnsgce acs I ° (0) oO I 
Conoco ‘Driscoll. 12 (a) I 2 15 Garcia areioirsiecs cas eteloinys 4 0 to) 2 6 
AUZO ria lies 16107 letarsinisl I te) fe) ° Tt LaReforma......+++++ te) ° (0) t I 
Gov't. Wells......---- 3°| Oo 0) 3 6 South LaReforma..... ono ft) I I 
Moffman,....-.-.+---+: 8 fe) fo} 2 10 Ricabys sescte « <fox'siclse ° ° (0) I I 
rcliorwe sn cnet cc ns ei fo) fo) I Co) I Rincou fants awe 20 ° ° 6 35 
BOONLET 6 axs-a 2's ou m 2 te) I I 4 North Rincon........- (0) I (0) I 2 
MSTEIS nc «= 0 ole ccc tes is I fo) te) 6 7 Criitle dom oane bh tac SOOCe 12 ° C7) 6 18 
meePeters.....-s02 6 sere 22 to) to) I I North Sun..........+- 7 fo) ° 3 Io 
Piedra Lumbre......--| 1 0 co) 2 3 Fate) s\ See Gori Sewn I co) O- |= 3 4 
™ Rancho Solo.......---| 1 fo) ° 0 r Webtarria cts oudeuec<tieisieis + 8 fc) 0 3 II 
PDT S eee te aieiclels/oe'eleee ° (0) fo) I "4 Yzaguirre......----+: ° Co) to) I I 
EEG ieee I 2 ° 3 Cc t B I o | 28 2 
re Sisters.....---> 3 ° to) 3 6 _ Total Starr County.-| 03 | _* 0 7 0 =~ ——— 2 
 Tarancahuas......-+-+ 0) o ) 2 2 1 WEBB. COUNTY 
Total Duval County | 45 3 4 | 30 82 Naame ree ° o fr) I I 
t VIROL hoc. auerttere sles) ° ° (0) 2 2 
A Jm Hoce CouNnTY | Carolina-Texas......-- to) Co) to) I I 
_ Chaparosa...-- Guia 2 co) to) I 3 Jen. ....- cece eres Co) ° I I 2 
5 Rolerado. AG. Malaise: .| 38 ° I 5 44 Pilati ys tae crenste bese!» B ° 2 ° 5 
East.....- Rear a ienstatell pe oe ° fo) (0) I Tatrely.cwissene os wir eny to) (0) ° I I 
BEETOlbein. sce es cece en] 0 fe) ° I I Liyesto eects s eon T+ | Seo ° T 2 
- Jones....-- Bgeee ava; dene: 24-0. (0) (0) a I McLean......--++++5+ 5 Oo eo 4 9 
, 12 Animas......--++-- I (0) to) ° I Mirando City.......-- fh Oe |PiOW AT I 
' Neuhaus....-------:- ne (0) : ° z Total Webb County |_9 0 ie Vere 24 
Ree sectes = ° ° 
f eandado ees | ZapATA COUNTY 
, Total Jim Hogg 
County vv. e ees 43 te) I 53. || Escobas-Jennings....-- 54 fo) (c} t 2 
fe arog etaroodseg torte 2 
r McMutien County  ————_’| Lopena........+-- +++ a hud 
5 South Campana.....--- 6 fe) I Jee 
Green Branch.......--| 9 OM ares Sapte Su. i Oey eee Peale Esa 
Total McMullen : fe 


a Includes one deepened well. 


TABLE 4.—(Continued) 
SOUTH CORPUS CHRISTI DISTRICT 


Dis- 
Field oit | Hlate | Gas| Dry} Total 
Gas : 
Brooks COUNTY 
Altauverde..chye naan: o o 0 I I 
Kelseyecit.. cious ates I ta) ° ° I 
LaGilorian. 3 Sark seciae to) 2 ts) I 3 
Total Brooks County| 1 2 ts) 2 5 
HipALGO COUNTY 
AIADIG ares a etal te aie ts) 2 ts) ° 2 
LaRéforma sc... wereld (7) to) (0) I I 
McAllenin er ois ears leis C) I ° ° I 
NICHOLS a erareme striae 3 (9) fo) I 4 
PEnitasayrstie.s.csvcisvereleve yal I to) I 2 
Total Hidalgo 
COGHtY.. cise eles 33 4 to) 3 10 
Jim WELLS COUNTY 
Agar GiCe sey cscisiew I c ts) ° 2 
Altres cmne sie ie eres 0 ty) ty) I I 
Alice Gacntntuis seaaanctnriaie (0) 12 fe) ts) I 
AYA MOEA, Ges wah orte one °o (+) I fs) I 
Ben Bolt ee cies tect he 7 4 (0) 7 18 
RLensh aw, cae uvaciahe cre ore I (3) ° ° I 
Koopman. ccs ose: I (0) I I &3 
aGloriawy. «0 oocwte es I I ° I 3 
Orange Grove......... Y fe bi I rz 12 
PPEMOME Sos oic.ths eae ts) te) to) I I 
South Premont........ to) I ° te) I 
Quinte Creek. cis cae 2 to) I I 4 
Roth. howd wedden 2 cies oO {0} I ta) I 
SCCNPION | Fo ov helen 51 I 1¢ I 54 
Stratton ctic asacektehos 2 3 fs) I 6 
Wade City..7.55% cries I C) I 2 4 
Total Jim Wells 
County. ss tke os 74 13 7 19 | 113 
KLEBURG COUNTY 
KIN GSVULE 5 aia vee a veallelett I oO 
SEGLPSONA ciet ch else ieie 4 ts) 
Stratton...» cata. hres ote 17 re) 
East Stratton......... 7 o 
Total Kleburg 
County. wias' tens 


2 Includes one deepened well. 


The reserve values of these new fields 
cannot now be estimated properly because 
of insufficient data concerning both their 
horizontal and vertical extents. Several, 
however, as shown in Table 4, already have 
been defined in certain directions (Green 
Branch, Garcia, Ulrich, Lykes, McLean, 
Penitas, Koopman, and Quinto Creek) 
by one or more dry holes, and indications 
are that the reserve values of 1942 dis- 
coveries may perhaps prove to be somewhat 
disappointing. 

Fairly active drilling programs were 
carried on in some of the older fields in 
spite of acreage restrictions by the Govern- 
ment. The more active of these were: 
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> Includes two deepened wells. 


Dis- 

Field oi | Hat® | Gas| Dry| Total 

Gas 3 

. 

NugEcEes CouNTY . 

Agua ‘Dulce: ..0. +1828 35 6 2¢ 8 51 @ 
Baldwins tec.tnc«~ ore ° ° ° 2 2 
Clara Driscoll......... 2 ° ° I 3 
South Clara Driscoll...| 1 0 ° ° I 
lout WS lai sot cttelns ate ° ts) I 0) I 
East Flour Bluff...... I ts) I (0) 2 
Lond Gtize:s$:200.c0t poe ° ° ° I I 
PUIV aint saat e ee ae I fe) ° ° I 
North auby ss. es oecrs r ° ° 2 3 
Minnie Bock.......... 7 I ° I 9 
Petroniliaski..c oi dees 3 to) I 2 6 
Richard King......... 7 oO. ° I 8 
SBICN a canes sense I ° o ° I 
Strattonin fesse ac ot 17 6 ° I 24 
East. Stratton. ..%. crac 4 o te) ° 4 


Total Nueces County| 80 13 he es ee 
San Patricio CouNTY : 

oO 4 15 

2 5 36 

to) 7) 3 

f) I I 

° ° 2 
on Ty ee ae Fe Le 


HHOOOO 


County. ssc e053 <0 


Fé auieistion alates ° oO 
i ae Baca oe 0) to) 2 
Grand total, South 
Corpus Christi dis- 
ELICH. cs Soke © eels 233 34 14 | 55 | 336 
Grand total, South ; 
Texssitieldas...4% o. 616 


© Includes one gas-input well. 


Agua Dulce, Ben Bolt, Colorado, Conoco 
Driscoll, Midway, Odem, Rincon, Seelig- 
son, Stratton and Sun. Several received 
important extensions; Rincon, a_ big 
producer of high-octane crude, is worthy 
of mention in this connection. A few 
wildcats were drilled along the Wilcox 
trend, but of these only the gas-well dis- 
covery of the Green Branch field, Mc- 
Mullen County, provided new production. 

Oil production for 1942 totaled 44,794,- 
115 bbl., of which 39,234,738 bbl. were crude, 
and 5,550,377 bbl. were distillate produced 
at the wells, and condensate and other 
products obtained during recycling or 
repressuring operations. This shows, in 
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TABLE 5.—Rank Wildcats (New Field 
Discoveries) Completed in South Texas 
during 1942 


Dis- 
. -, | tillate Dry 

County Oil and Gas! Holes Total 

Gas 

LAREDO D1sTRICT 

Diaval.... 2 0 2 39 43 
Br LOGS ro ciet aie apse I to) to) 12 13 
LaSalle... te) (0) to) 8 8 
iMeMullen:...... 0.04 te) (0) I 9 10 
Se ee 3 (0) oO 33 36 
Be Or itacset. a itelacis 2 o ) 26 28 
DADA AM Eine wes es 0 0 0 ° 9 
ST 8 ° 3 | 136 147 


Average, one new field per 13.36 rank wildcats. 


Soutu Corpus CHRISTI DISTRICT 


i) ) 5¢ 5 
a) ta) 2 2 
2 o 10 12 
I 2 10 T4 
oO 0 to) o 
oO ty) to) 0 
to) fa) 12 12 
I Co) 9 10 
° ° 2 2 
i Avale 20 eesOne esi 
Average, one new field per 8.1 rank wildcat 
- Grand total, South : 
4 Mexas.: 5 ~ tee |e 4 5 | 186 204 
Average South Texas, one new field per 11.33 rank 
_—wildcats. 


2 Includes one deepened well. 
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comparison with the 1941 production of 
50,511,866 bbl. of oil, a decline of 11.3 per 
cent. Gas production for 1942 was 328,- 
208,837 million cubic feet; this compares 
with 323,201,341 million cubic feet pro- 
duced in 1941, an increase of 1.53 per cent. 

To illustrate the trends and results of 
drilling in South Texas over the past five 
years, a summary of all drilling operations 
is shown in Tables 3 to 7, inclusive. 


TaBLE 6.—Texas Railroad Commission 
Production Schedule for 1942° 


—_— 


Number of | Number of 
Month Producing Shut-in 
Days Days 
sTieura it Qasvycyaveishe,« akous TaceBanevaisie? 24 7 
PS DEWAL VC, 5 cue avn rota wlltoonst 21 7 
Miaroh otek ce ates ide klaus 18 | 13 
Ase pact ae torrente negtesres caviar duvets 12 18 
Maly rteecetees sot care ator ote 19 t2 
ALGER eA pep etapete 1c alan Pc me tes | 20 10 
“bal Ne RA has, HRS se 20 II 
Ap wst 5 Gost oa wees 22 9 
September. 2I 9 
October.... 22 9 
November... yh 9 
Decenibet ieee. aie ven oe 22 9 
Total Lon LOA2 2 sets a 50h 242 123 
Total for tose... 25 a2: 252 113 
Total tor To4o...2.0.5- - 2905 7d 
Total for 1939........3... ; 252 ,  a23 
; 


@ Statewide schedule; does not take into consider- 
ation special orders relating to individual fields. 
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Oil and Gas Development in South Central Texas for 1942 


_By Wi11am H. Spice, Jr.,* Memper A.I.M.E. 


THE year 1942 in the South Central 
Texas area was marked by a sharp curtail- 
ment of exploratory drilling as compared 
with the past several years. In the 33 
counties that compose this district, 17 of 
which are nonproducing counties, only 51 
exploratory wells were drilled during the 
year 1942. This compares with 118 explora- 
tory wells drilled during 1941, or a decrease 
of more than so per cent. At the end of the 
year 10 active exploratory wells were 
drilling in this area, as against 19 being 
drilled at the end of 1941. 

Of the exploratory wells drilled, two 
brought in oil wells and were new field 
discoveries and one was a gas well extend- 
ing a recently discovered shallow gas area 
in the western part of the district. This 
compares with five new oil fields, one new 
gas field and two extension wells drilled 
in 1941. 

Both new field discoveries were small and 
in areas outside of the general trend of the 
main producing horizon of the district in 
_ Edwards limestone. One new field, the 
Imogene, in Atascosa County, is a deep 
Edwards limestone prospect at 7500 ft., 
and the other new field, the Poth, in 
Wilson County, is a shallow Wilcox 
(Eocene) prospect at 4000 ft. Subsequent 
_ drilling in each field to the end of 1942 
has proved disappointing. 
_ There were no new discoveries along 

the old Balcones fault-line trend, although 
35 of the exploratory wells were drilled in 
counties along this trend. Approximately 
- 38 wells were drilled in or adjacent to the 
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proven fields of the district, of which 18 
were oil wells, 2 were gas wells and 17 
were dry holes. 

The district produced 6,186,178 bbl. of 
oil during 1942, which was a 7 per cent 
decrease under production for 1941. Ap- 
proximately 4,961,000 bbl. of this total 
production, a slight increase over 1941, 
was produced by the four Edwards-lime- 
stone fields, Luling, Branyon, Salt Flat 
and Darst Creek, and the rest of the pro- 
duction came from the other 42 active 
fields in the district. During the year, 20 
new producing wells were completed and 
221 wells were abandoned in the producing 
fields. This alarming excess rate of aban- 
donments over completions will be further 
reflected undoubtedly by a further de- 
creased rate of 1943 production under 1942. 
Two active fields in the district in which 
more than one producing well was com- 
pleted during the year were Bee Creek and 
Washburn. 

The majority of exploratory work in the 
district was confined to areas along the 
Wilcox trend, with a certain amount in 
progress along the deeper Edwards lime- 
stone trend. The successful completion of 


-several wells in the Washburn field from 


multiple sands in the Lower Wilcox 
(Eocene) has stimulated exploratory work 
along this trend, while the completion of a 
small well in the Imogene field from the 
Edwards limestone at 7500 ft. has renewed 
interest in this horizon at depths greater 
than generally are producing in the district. 


New FIELDS 


Imogene Field, Atascosa County —Hum- 
ble Oil and Refining Company’s No. 1 
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Total 


Gas Pro- 


TABLE 1.—Oil and Gas Production in South Central Texas 


Area Proved, |Total Oil Production, duction, |Number of Oil and/or Gas Wells 
Acres Bbl. tiered 
Cu. Ft. 
Field, County During | End of 1942 
4 ToEnd | During £93 be ay 
p] Ol | Gas! or i942 | 1942 z2/alBeele ly 
35 23|v./22/2 |S E218. (8, 
Pe ales] E| |e lezl sz (82 
mA BAT OF | SO |S leF ao le 
Alta Vista,! Bezar........... 1912} 300 0 125,480 1,383) 0 | 0 41; 0] 20) 0 21; 0 
Bee Creek, Caldwell......... 1940} 310 0 249,057} 89,953} 0 | 0 32) 6 1} 0 31; 0 
Branyon, Caldwell........... 1930} 900 0 | 2,966,758) 218,726) 0 | 0 185} 0| O| Oj} 167) 0 
Buchanan, Caldwell.......... 1928) 250 0 453,326] 24,998] 0 | 0 41; 0] 0} 0 23] 0 
Burdette Wells (N. E. Luling), 

aldwell tip ca es tie ies ahs 1936 200 0 59,727 1,306} 0 | 0 13)..0:4 201.70 2| 0 
Byersville,? Williamson...... 1933 370 0 567,309} 19,541} 0 | 0 41} 0 0} 0 41) 0 
Carrizo, Dimmit............ 1941 20 0 6,059 841} 0) 0 1} 0 0} 0 1) 0 
Carroll,3 Bastrop............ 1932 100 0 101,547 0} 0/0 9} O| 7 0 0; 0 
Cedar Creek, Bastrop........ 1932 100 0 296,972) 11,578) 0|0 13) 0 1] 0 7; 0 
Chapman, Williamson....... 1928 450 0 | 4,411,493) 57,477; 0/0 70| 0 0} 0 70| 0 
Chicon Lake, Medina........|1920| 450 0 95,136} 16,096} 0} 0 83) 1 0} 0 76| 0 
Chriesman,‘ Burleson........ 1938 10 0 19,310 0} 0; 0 1; 0} 0} 0 0| 0 
Dale, Caldwell ee PI eee 1927 280 0 40,371 0 0 58 0 0 0 52 0 

ONO Tarai oye wiges Se 1932 240 0 | 1,604,720) < 13,474; 0) 0 
North (Bateman)....... 1941} 320 0 856} 0] 0 12} 0} O| 3 1) 0 
omtht eee galls: Geet picts 1937 10 0 0|0 A} Of 200 0} 0 
Darst Creek, Guadalupe...... 1928} 1,920 0 | 52,682,644/2,186,128} 0 | 0 362} O} O| 12 338) 0 
Darst Creek Extension 
(Clark), Guadalupe...>.... 1935 200 0 386,127 6,504) 0] 0 11; 0] O| 0 5) 0 
Day,® Guadalupe............ 1940 20 0 0 0} 0; 0 2} 0} O| 0 0} 0 
Dunlap, Caldwell............ 1930| 120 0 368,446] 12,990} 0] 0 14, 0} 1 0 6} 0 
Dunlay,® Medina............ 1938 30 0 1,988 0} 0} 0 1} 0; O} 0 0} 0 
Eckert, Bevat's. cic ic sides oo 1927| 850 0 934,892} 23,613} 0 | 0 121} 0] 10; 0} 101) 0 
Elgin, Bastrop.............. 1941 10 0 8,565 0} 0; 0 oO | 0} 0 
Elm Creek, ( Lavernia), Guad- 

BSc rai thet rath « oe ce 1939} 400 0 33,921 9,424, 010 47) O| O| 2 29) 0 
Floresville, Wilson.......... 1941 5 0 0 0/0 1} Oj O} 1 0} 0 
Gas Ridge, Berar........... 1912} 150 0 101,942} 18,171] yly 128) 0| 0} 0 63) y 
Hilbig, Bastrop............. 1932 260 0 1,701,759} 68,369) 0} 0 14) 0 0} 0 14) 0 
Imogene, Atascosa.......... 1942 10 0 5 0; 0 3). 3 1} 0 1} 0 
JOUCH ABELL o.y4 0 stson score 8 1921 20 0 2,888 171) 0/0 3} 0; OF 1 2} 0 
Kimbro, Travis............. 1935 40 0 4,174 455} 0/0 4, 0} 0} 0 4) 0 
La Coste (Fairfield), Berar... |1939 40 0 4,112 275] yly 5} 0; oO} 1 1} 0 
Larremore, Caldwell......... 1927 80 0 354,908} 13,241) 0 | 0 13; 0} O} 5 a) 0 
Lentz, Bastrop.............. 1941 60 0 17,136} 11,476} 0} 0 3} 0} Oo} 0 3} 0 

ne Oak,§ Berar........... 1934 10 0 1485 0/|0 1; 0] O} O 0} 0 
Luling, Caldwell and Guada- 

Lips asain Peas Aaveksse ve 1921] 2,200 0 | 78,373,010|1,549,336] 0 | 0 606} 0} 0] O} 580) 0 
raven Springs, Caldwell..... 1925} 1,360 0 | 8,675,463) 90,520] 0 | 0 157; O| O| O| 146) 0 

TCG) MAT PAVE ate ecale a e oss's 1935 40 0 269 0} 0/0 3} 0] 0] O 0} 0 
Manford, Guadalupe......... 1929 40 0 415,312 7,162} 0] 0 1} 0}; O| O 1; 0 
Minerva-Rockdale, Milam. ..|1921| 4,250 0 | 3,744,519] 66,830} 0 | 0 423) 0} 0}; O} 419) 0 
Nash Creek,* Guadalupe. .... 1936 10 0 46,535 0} 0;0 1] 0} O| 0 0} 0 
Peargall, tos sccwenp alas ana 1933] 800 0 | 1,680,377) 178,648) 0 | 0 35) 1] 0} 0 35| 0 
Philtop,? Berar............. 1938 40 0 8,171 372} 0) 0 8} O} 4) 0 0} 0 
Path; WUsOMi ak scfktroaicnisins 1942 40 0 0 0; 010 2) Siu O} 92 0} 0 
Riddle, Bastrop............. 1938) 50 0 85,416} 10,1387; 0) 0 7} 0|] 0] O 3} 0 
Salt Flat, Caldwell.......... 1928] 1,300 0 | 43,514,825|1,007,575| 0 | 0 298} 0} O| 6] 272) 0 
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» Footnotes to column heads and explanation of symbols are given on page 264. 
1 Includes Dupree. 
2 Includes Mathews and Noack. 
3 Abandoned 1942. 
4 Abandoned 1941. 
5 Abandoned 1940, 
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TABLE 1.—(Continued) 


Reservoir 
“hetey erg Producing Formation OE asada ge dees 
Sq. In. ; 
3 
=| 
a) | 
rs Depth, 
2 Avg. Ft 
‘; poate: le 
2 S| B [a 4/2 
4 & 4 eel 4 Name Agee sais f 3 oy a Name els 
Z| q \83| % |beae ed S| 2) E. |agle%| 2 a 
3 2O| & TE Sc ole, q & a 3s Rw ° oe 
g s=4 poi a See Fies Sl = a9 3H 2 ze aS 
aS eS) we ls P= Sia ole | eh le lat) a am 
1 z| y 18° y | Navarro sands CreU | § {15-20 220} 250) 20 F | Trinity sand 4,535 
2 yl oy 39° y gene lime, serpen-| CreU | LP | Por | 2,050] 2,240) y | Intn | Austin chalk 2,426 
ine 
3 zl y 37° 0.8} Austin chalk, Ed-| CreU | L | Por 1,816) 2,275) y F | Edwards limestone} 2,450 
wards limestone &L 
4 Fay 39° 0.2| Serpentine CreU | P 12 1,750| 2,075) y | Intn | Edwards limestone} 2,483 
5| 200) y 28° 0.8| Edwards limestone | CreL | L |Crev| 2,210) 2,235) 15 F | Edwards limestone] 2,420 
6 u| y|RP| 387° 0.2} Serpentine CreU | P 20 850| 900) y | Intn| Edwards limestone} 2,000 
7 y| y 30° y | Navarro sand CreU | § 26 2,294| 2,298] 4 | MC | Taylor marl 3,120 
8 y| ¥ 36° y | Serpentine CreU | P 12 2,300| 2,378) 78 | Intn | Edwards limestone] 2,919 
9} 100) y 35° 0.2| Serpentine CreU | P |15-20} 1,650} 1,700] 50 | Intn | Edwards limestone} 2,300 
10| 400) y 36° 0.2} Serpentine CreU | P 20 1,750| 1,915} 20 | Intn | Edwards limestone| 3,226 
11 a) y hie 0.1| Navarro sands CreU | S 15 260) 750) 20 D_ | Edwards limestone] 1,725 
12 y| y 34.5° | y | Edwards lime CreL | L | Por | 6,167) 6,182) y F_ | Edwards limestone} 6,340 
13 
14 so y aye 0.2| Dale lime, serpen- | CreU | LP “15 1,915| 2,250] 30 | Intn | Edwards limestone} 2,661 
15 tine : 
16 y| oy y y pee er Austin | CreU | LC | Por | 2,018) 2,420) y F | Austin chalk 2,420 
cha! 
17) 350) y 36° 0.8| Edwards lime CreL | L | Por 2,650) 2,700} 30 F | Travis Peak 5,509 
18} 200) y 33.6° | 0.5) Austin chalk CreU | C | 5-25) 2,375} 2,450|100 F_ | Edwards limestone] 3,200 
19 yl y 36° y | Austin chalk, Buda We CL| Por | 2,337/ 2,685) y F | Edwards limestone} 2,830 
lime 
20} 400) y 36° 0.6) Austin chalk CreU | C |Crev} 2,800) 2,375) 15 F | Edwards limestone} 2,420 
21 y| oy Pak y | Serpentine CreU | P 542| 714 Intn | Austin chalk 851 
22 y\ oy 34° 0.3| Navarro sands CreU | S 16 620) 790) 10 F | Edwards limestonc| 1,590 
23 y| oy 36° y | Austin chalk CreU | C |Crev| 2,820) 2,840) 20 F | Edwards limestone} 3,352 
24 y| oy 41° y | Navarro sands CreU | SH | Por 700) 850) y T | Navarro 846 
25 yl oy y y | Reklaw sand Eoc § 635) 640 y | Reklaw 662 
26 ah] 22° 0.4| Navarro sands CreU | S§ {15-20 230} 760) 15 A | Travis Peak 3,460 
271,240) y | PM| 37° 0.2} Serpentine CreU | P 12 2,450] 2,575} 50 | Intn | Edwards limestone} 3,250 
28 vy) oy 38.7° | y | Edwards limestone | CreL | L | Por | 7,570) 7,572| 2 y | Edwards limestone] 7,648 
29 z| y y y | Navarro sands CreU | SH} Por 600 £| T | Edwards limestone! 2,008 
30 a) ¥ 36.5° | y | Serpentine CreU | P | Por 660| 670) y | Intn| Edwards limestone] 1,280 
31 aly 28° y | Anacacho limestone | CreU | L Por | 1,150) 1,190 N_ | Austin chalk 1,227 
32 xz) y 23° 0.6| Edwards limestone | CreL | L | 30 1,285) 1,315} 35 F | Travis Peak 3,360 
33 yl oy 36° y | Dale limestone CreU | L_| Por | 2,226) 2,244) 18 F | Austin chalk 2,453 
34 e| =< 33.4° | y | Navarro-Taylor CreU | SH| Por | 1,480} 1,620) 18 F | Edwards limestone} 2,250 
35 | 1,500) y Pye 0.9| Edwards limestone | CreL | L | 25 | 2,100) 2,200) 50 F | Schist 7,859 
2 37.5° | 0.4| Serpentine CreJ | P | 12 | 1,535} 1,820/300z | Intn.| Edwards limestone] 2,050 
7 ; e : 34° 0.4 Baipentihe CreU | P {15-25 720| 757| x | Intn| Taylor marl 850 
38 |1,250) y 37° - | 0.9] Austin chalk CreU | C_|Crev; — 2,260) 2,310) 30 Edwards limestone} 2,800 
39 z| y 38° 0.2) Navarro sands CreU | SH | Por 600} 1,700) 15 T | Glenrose _ 5,000 
40| 340) y 27° 0.8| Taylor marl CreU | SL | Por 2,570} 2,585] 15 F | Edwards limestone} 3,342 
27° y | Navarro sand CreU | § | Por | 3,920/3,950| 15 | N \ Travis Peak 10,050 
41) 1,500)» {39° y | Austin chalk CreU | C | Por | 5,400} 5,850) 2 | N , y 
42 a) oy 237 y | Austin chalk _ CreU | C | Por; 1,100 y F ly y 
48) oly 26.8° | y | Wilcox and Midway| po, | § | Por {soe easel fY | F | Midway 4,410 
san . ; 
44 le wp 39° y | Austin chalk, ser-|CreU | CP| Por | 1,667 1,747) y F | Austin chalk wereld? 
ntine 
451,200) y 36° 0.6 Bdwards lime CreL | L || 30] 2,670} 2,740) 25 F | Edwards limestone} 2,918 
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M. L. Thompson discovery well of the 
Imogene field was completed on Nov. 5, 


1942, from Edwards limestone at 7570 to - 


7572 ft., pumping 38 bbl. of 38°A.P.I. 
gravity oil per day with 70 per cent sulphur 
water, after being plugged back from a 
total depth of 7576 ft. This well is about 
3 miles northeast of the Imogene townsite 
and 4 miles south of Pleasanton, on a large 
block of acreage acquired by the Humble 
as a result of extersive core-drill and geo- 
physical work. A second well, Humble Oil 
and Refining Company’s No. 1 Soechting, 
about 1800 ft. to the northeast, was drilled 
to a total depth of 7648 ft. It encountered 
the top of the Edwards limestone slightly 
higher than in the discovery well but was 
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abandoned after several tests 


in the 


Edwards failed to show commercial pro-— 
duction. As of the end of the year, a third 


well, No. 1 Duren and Richter, about 34 
mile west of the discovery, was being 


drilled. The particular significance of this 


discovery is the establishment of com- 
mercial production in the Edwards lime- 
stone in this district at levels considerably 
deeper than have heretofore produced. 


‘ 


Poth Field, Wilson County.—Holland © 


Oil Company’s (later Superior Oil Co.) 
No. 1 Chas. Boysen discovery well of the 
Poth field was completed on June to, 
1942, from basal Wilcox (Eocene) sand 
at 4090 to 4096 ft., pumping 31 bbl. of 
26.8°A.P.I. gravity oil per day with 50 


TABLE 1.—(Continued) 


ean Wo 
‘ z as Pro- luction 
Area Proved, /Total Oil Production, duction, |Number of Oil and/or Gas Wells| Methods, 
Millions End of 
Cu. Ft 1942 
Field, County During Number 
1942, | End of 1942 | of Wells 
5. : 
. » | ToEnd | During 29 
q p) Ol | Gast) ori042 | 1942 32|3/2 a we |e 
B we 33 B3|3/S/50)-3 |s |y Ss 
i aS Ga\29| es |e 3 es] 3- Slt] ge 
: re EI Te Beh 
4 2a es|a=|8"| 8 12 [eal £5 |Eolg| ES 
46 | Somerset, Atascosa and Bezar |1912} 11,390 0 | 11,064,058} 140,937} 0 | 0 915} 0 |168) 0 | 706) 0} 0) 706 
47 Southton-Yturria, ETON: sien 1921 650 0 687,645} 14,690) 0 | 0 103} 0} 0} O|} 108 
48 | Spiller, Guadalupe........... 938 30 0 20,803 3,330; 0) 0 6} O; O} 0 4 0 Q ey 
49 | Taylor-Ina, Medina.......... 1922) 380 0 159,515 3,789} 0| 0 17} 1] O| 0 9} 010 9 
50 | Tenney Creek, Caldwell...... 1940) 150 0 209,557) 113,286; 0 | 0 24, 0} 0} 0 244 0:11 23 
51 | Thrall, Williamson.......... 1914) 475 0 | 2,499,776} 17,480} 0] 0 27; 0; O| 1 20; 0/0) 20 
52 | Von DS OUD ae eink wee be 1933} 650 0 292,300) 25,647; 0 | 0 108 
53 | Walnut Creek, Caldwell...... 1938 50 0 4 831} 0) 0 3 9 r . ne } 0 a 
54| Washburn, LaSalle.......... 1940} 200} 640 103,420) 77,559] y | y 15) 7) 5| O 10} 16/8 2 
55 | Yost, Bastrop vametcma vaste, 1928}. 120 0 922,007 3,859} 0 | 0 6} OO} 0 
56 | Zoboroski, Gusthen Pie 1935 180 0 244,866) 15,641) 0] 0 14 0] 0 } 4 4 5 Pr 
4 | 
Gas ONLY 


1007 


70,342 


0 


32,940) 4,060 |220,411,905)6,186,178 


6 Dual completion. 


7 Gas and distillate. 


8,297] yl y 


20 


0 0} 13 | 0 0 


221) 41 | 3,519] 21 |39] 3,479 
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per cent salt water, after drilling into the 
Midway formation to a total depth of 4410 
ft. This well is about 5 miles northeast of 
the town of Poth, on a prospect determined 
by surface geology, core drilling and geo- 
physical work. A second well, Superior 
Oil Corp. and Progress Petroleum Com- 
pany’s No. 1 Gus J. Gross, about }4 mile 
southwest of the discovery well, was drilled 
to a total depth of 4314 ft., and after con- 
siderable mechanical difficulty pumped oil 
and water from a new sand in the Midway 
at 4262 to 4276 ft. No further development 
was carried on during the remainder of 


the year and both wells were shut down 


temporarily. This discovery indicates the 
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from lower Wilcox and upper Midway 
sands at comparatively shallow depths 
throughout the district and may lead to a 
new exploratory trend. 


EXTENSIONS 


Pendencia Creek, Dimmit County.— 
Wellington Oil Company’s No. 2-B D. J. 
Sullivan, 2 miles south of the discovery 
well in the Pendencia Creek gas field, was 
completed as a small gas well making 
800,000 cu. ft. from sand in the Navarro 
(Upper Cretaceous) at 1885 to 1893 ft. 
after drilling to a total depth of 2824 ft. 
This is the second gas horizon developed 


possibilities of commercial production in the Navarro section in this field and 
TABLE 1.—(Continued) 

Serr ne 
Reservoir ee 
sie Charset Producing Formation Decree 

Sq. In. 
3s i = 
8 
= Depth, 
é Avg. Ft 

he nN eo el 4 g 

a Sipe al ape Name Agee |. , 3|§ A Name 

g at esl ete @ ok eae ge ge| § Se 

oN or aR g |boge|sd So a) gave s\F x = Aad 

2| 2 |ws| 8S SES £1 2/28 |SEls8| z Bs 

S| 3B (Z| & bee <a Se eae ee | A 

46| 300) y 36° 1.4 Dee and Taylor| CreU |SH| 22 1,200) 2,100) 30 | TF | Travis Peak 5,311 

sands , 

47 az) y 32° y | Navarro sands CreU | § 16 600} 800} 10 Glen Rose 3,850 

48 al y 38.3° | y | Buda limestone CreL | L | Por} 2,012 ber i F | Edwards limestone} 2,382 

49 a) Wf 18° 0.5| Navarro sands CreU | 8 15-20) { an rid io} FT | Edwards limestone] 2,048 

50 a) y 35.5° | y | Austin chalk, Buda rey CL} Por | 2,340) 2,703) 60 F | Buda limestone 2,703 

limestone ; 
] 37° 0.3] Serpentine CreU | P | 25 700) 1,000] 75 | Intn| Travis Peak 3,290 

= sed 34° 0.4 Narre sands CreU |.SH} 10 506} 730} 20 F .| Edwards limestone 2,835 

53 a) y 36° y | Serpentine CreU | P | Por ne get y | Intn | Edwards limestone| 2,600 

- il ds B § |20-25| 9 5,094] 5,102|+y | F | Edwards limestone] 11,042 

ah Gal’, Pia is k #3341 16001100 | Intn | Edwards limestone] 2,600 

3 0.3) 5 ti CreU | P |15-25) 1,335) 1, ntn | Edwards limestone} 2, 
38 150 i 30.4° 0.8 has hak CreU | C | 10] 2,050] 2,200) 75 F | Edwards limestone} 2,600 
Gas ONLY 
57 Navarro & Taylor | CreU | SH Edwards limestone] 2,289 
sands j 
58 Buda, Edwards, CreL | L | Por Travis Peak 7,635 
Glen Rose en 
59 0 | Navarro sand CreU | § | Por 11885 Taylor 3,005 
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was discovered as the result of surface 
geology. A third well was drilled in the 
area, Wellington Oil Company’s No. 3-B 
D. J. Sullivan, about 34 mile northwest 
of No. 2-B, and after showing gas in the 
upper Navarro sands was abandoned at a 
total depth of 1966 feet. 
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Developments in West Texas during 1942 


By Ropert S. Dewey,* MEMBER A.I.M.E. 


DRILLinc in West Texas during 1942 was 
substantially less than in the previous year. 
In all, 1267 wells were drilled, as compared 
with 2325 wells in 1941. Of these 1267 wells, 
1052 oil wells, ro gas wells and 69 dry holes 
were drilled in proven fields and 36 oil 
wells, one gas well and gg dry holes were 
wildcat operations. Of the 36 wildcat wells 
completed as oil producers, 16 led to new 
field discoveries, three found new produc- 
tive horizons in old fields, and 17 extended 
the productive limits of established fields. 

Where semiwildcat drilling took place 
along established productive trends, there 
was often no sharp demarcation between 
wildcat wells that extend field limits and 
normal development to fulfil lease obliga- 
tions, other than the arbitrary classification 
of a well as a wildcat if it was drilled at a 
distance of 2 miles from a producing oil 
well. The dry hole drilled on the edge of a 
field may have proved a more hazardous 
operation than a semiwildcat drilled several 
miles from production but favorably 
located on structure. The percentage of 
successful wildcatting ranges from 26.5 
down to 14 per cent, dependent upon the 
degree of inclusion of the semiwildcat 
operations. Irrespective of which figure was 
used, the West Texas area maintained its 
better than average exploratory position. 

No doubt a number of factors may have 
influenced the extent of the 1942 develop- 
ment. Among those arising from the eco- 
nomic dislocation attendant on the war 
effort, the following are worthy of note. 


Manuscript received at the office of. the 
Institute March 30, 1943. 

* Division Petroleum Engineer, Humble Oil 
and Refining Co., Midland, Texas. 


Owing to inductions into the armed forces 
and shipyard competition for mechanically 
trained men, experienced drilling personnel 
was sharply reduced, thereby increasing 
drilling costs and well-completion hazards. 
Replacement labor has not met the same 
standard of responsibility or workman- 
ship to which the oil industry has grown 
accustomed. 

Increased military consumption of avia- 
tion gasoline and other crude products, 
coupled with decreased domestic consump- 
tion of lower-octane gasoline, has stimu- 
lated the market demand for the types of 
sweet crude most readily processed with 
available refinery equipment to meet war 
requirements, and has depressed the 
market demand for the sour West Texas 
crudes. As a majority of the purchasers of 
West Texas crude normally ship a sub- 
stantial portion of sour crude to the refin- 
eries on the Atlantic seaboard, the loss and 
diversion of tanker service between Gulf . 
Coast and north Atlantic ports have further 
curtailed the market demand for this type 
of crude oil. As some purchasers of crude oil 
were able to move by pipe line their West 
Texas trunk-line capacity to Midwestern 
refining centers, they were not impelled to 
curtail purchases of West Texas crude. 

The varying ability of the purchasers of 
crude oil to market West Texas crude was 
reflected back to various fields to which 
they were connected, causing an unequal 
distribution of production as among fields 
and operators. The pipe-line runs from the 
West Texas-New Mexico area decreased 
from approximately 354,000 bbl. per day in 
January to about 265,000 bbl. in December 
1942. Approximately 2,991,000 bbl. of West 
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TABLE 1.—Oil and Gas Production in West Texas 


| 
Area Proved, | Total Oil Production, 
Acres Bbl. 
| 
) p= 
: o! 
County, Field Dis- 
covery , 
3 - >| ToEndof | During 
3 i ee 1942 1942 
3 | 
a 
@ | 
pe ¥ | 
1) Andrawt Dae Rock? >. s)c0 ue note us te oxo Gees ee a epee oe 1931 500 0 730,203 29,319 
2 Embar. us sca wtayd is ve belek TW eis boas Ricetae Gee ean etiam ane 1942 1,400 0 101,454 101,454 © 
3 Smee WOTMIAN ssc ic oa he nae huslas Winew a cas anak ate emcee 1942 | 1,000 0 14,040 14,040 
| £ oe mms 13h 22 & yy 5 eo oh as De ates eae ee oo we 1937 | 1,500 0} 1,231,991 285,472 
5 Senet hick csels Steers dey o avelg ox one ais aiarataele osteo ong s, Misia a Raper eairet 1931 1,640 160 3,239,494 250,401 
6 Fiallertons hese snk nce ec cheer ae Shake tis a taethe  Salenel ees 1942 960 0 112,731 112,731 
r IMaRCHO tr 8. Fo etee mittee as bsadoas scene arenas fates oe amen eae ae 1942 560 0 7,072 7,072 
8 ee ee fee Pan ee ROE ORE ine Ne eer Gea ed cn PIO 1934 | 7,600 160 6,048,700 706,576 
9 Parker) 6 aces Pe Meee ert de cities Aare Dare Cate cea taro ae ae 1934 160 0 89,705 9,799 
10 WrestcAndrowsi. = ss tres ene cate eos chine TOUNGL s aici tates ere 1940 | 1,000 0 68,226 45,394 
11 W oa Gs HUTA cysts 5.00 a essere oradeln o's clabstateie eee Uae egies te am 1941 720 0 45,704 39,913 
AD Cochrans Dean tide ic 2c ot eae ote swaiely Ne pice tam asl ea eames 1937 360 0 91,877 17,796 
13 Rhodes’ a¢.%4 sbiku coe matin. os ee tee heaae ase seat tink | Oe 40 0 4,516 2,632 
14 | Cochran, Hoskiey and. Terry: Slaughter wisn. midtoe «aren ieee. << .....| 1937 | 60,000 0} 14,679, 939 | 7, 679, 588 
15: |: Coke> Blaclewallit: . 0t8oe: tus a-cavasbie sailp talent et eimai aa «(ete Tse Ye 1942 40 0 3,303 3,303 
16: Concho? Dodsonss i. sn oe he aoe Ae ee heer ee ie ee nee yh te 20 0 1,108 684 
LT Crate: Dune. eek: fC Att cea aatirc ated ete ae eg ote ae ones 1938 | 2,200 0 563,191 112,029 
18 wares TAG A on Che eae oo angie More 5s fl eta ee i eee te 1935 120 0 20,273 3,087 
19 Hilla Waddellvarrss: (Sates stereo pantetee 7 oo eee 1940 640 0 49,520 27,770 
20 LS CS (a Sn ee Te MEE ALS, PO. Sim Pie ewe bene 1942 40 0 8,406 8,406 
21] Sand Hills Ordovician { Sel \ Piet SL, 1936 | 1,280] 0| — 1,026,809 | 427,017 
22 Hand ella’ Permian tanhictises ectast «ste as 0 state oatciwe ce meet ste 1930 | 7,000} 160 3,752,204 727,099 
23 we, WAGGA areecuctnens civ turebs ek ame teak gre aah 2k Vl er ge oe ee 1927 | 3,500 0} 4,116,771 490,954 
BA Crane and Ector? JOGA, ..ctaisn os tes faiees ee aah ae we nis kale cotta < id 1937 | 5,620 0 5,838,282 | 1,348,019 
25| Crane and Upton: Crane-Cowden.... ..5ccekstas stew sete ceccitheyecss 1926 | 2,880 0 5,401,602 190,272 
26 NI OHIO oo cc Ate Satepite bela abeie'e, Poaivate cleat a lta tair ae Goes Peele 1926 | 14,000 0 | 126,907,182 | 4,908,919 
Ba \Crocketls Bean’ tek, caine he ar bat ae eR tr bc saad oe ee aoa eee eats 1941 40 0 4,109 294 
28 Clara Countless: «nn atsat wep pac umcsi es atenn cea aeons bk 1941 280 40 11,938 10,952 
29 Crocketty: ed. Fa N hk oe goed hw Mee EMR Re aw Catt ON Ree 1938 | 1,020 0 359,915 87,908 
30 TI OO VER as 3G Bis dictation’, ike tah ee, Sela ee ARO Peas aaa 1941 80 0 6,294 4,455 
31 ive Oak ea 7e oc a) She vce cde eee eat a als Sas Phere etn one 1940 40 0 2,720 1,108 
32 Noel kes 8 cere ences tg n Meee er cee eiatatie citi ent, dane cere A 1940 | 1,000] 1,000 190,589 83,072 
33 8) Fo Renna ig AS hr ama Re ie dan ental cn ok la es it od aoe IRC «che 1940 160 0 10,480 5,843 | 
34 Simonse ies pct avis Nae Bea ates Coben dees slot 2 oi coker ek eee 1938 160 0 5,416 938 : 
35 | Crockett: Frodd DIGG sites ein teas hata eas Cote ee eieas caters iaas ots eee 1940 | 1,000 0 201,281 68,304 
36 Worlditv®. 2 s.a7aet. Deudtusds Bes Bh ete nae sae eee 1926 | 2,380 0| 7,732,524 608,753 — 
37 Nhe Rane tem GARGMeee Ga arate aro Me er ie hres 1940 40 0 34,942 5,026 
38 Donon Wrealalf. te -ter une kth eta chia oe ads ce ee eh: 1941 160 0 9,711 9,516 
39 | Ector: Foster. . ETT EPL Tey oe TS ET Eo eae ee FP 8 1935 | 12,800 0| 15,477,181 2,266,778 
40 Goldsmith.. CEE. Sah es Ad ELE ee, sno coe een 1934 | 20,000 & 39,237,954 503 
41 Harper... FO ee Ee ee Pee Le er eves tas} 2983.) 4,800 0 7,972,427 620,337 
42 Johnson.. eos th nC ee Rs wea ot ett eis MP A tac AS 1935 | 7,520 0 1,861,596 686, 
43 North Cowden. Pee i eee ERA Se ae ....| 1980 | 21,500 0} 23,882,059 | 2,989,527 
44 North Cowden ree WON ey, corer tnt. aster Es eee are 1939 200 0 118,647 28,242 
45 North poheei EN th incnehs.: th ate ha bh Lae Meee tea ear cet ae 1936 640} 160 103,349 33,700 
46 Penwell. . Jeers Rta Hoe CEY + DRO ras Eats Sets LLB OME Cand x 23,249,302 847,697 
47 South Cowden... BY, ek S85 tee sia. « ee weenie LOSS Et 900 £ 2'787,296 596,840 
48 | Gaines: Cedar Lake. . SATs care : ; ; ; ...| 1939 | 2,500 0 576,148 319,988 
49 Robertson............. Abani ene es oaRBL nathan 1942 160 0 2.7 2,785 
50 Baminnlownas onee easiness race Gee me Me oe wae Aare cs 1937 | 12,500 0} §,357,446 | 1,430,618 
51 PWVARGOD DBRT Ss cusses weet ois ctenns s an Minne \ ieee tl ee kee 160 0 35,769 14,747 
52 Wasson 72". eae lpeh ae | he ee eed 160 0 34,896 33,819 
53 | Gaines and Yoakum: ‘Wasson. cits his 3 ., y ......| 1986 | 55,000 0} 42 560, 962 | 9,510,913 
54 | Garza: Garza.. Sees ratte Ma tote acd : de aant LOoe 80 0 121,976 6, 
55 |Glayscock: Carter.................... SOR OE Pian Piedes oe. LEGG 80 31,085 1937 
56 | Glasscock and Howard; Howard Glasscock................. ....] 1927 | 21,700 0| 104,280,309 | 4,813,575 
57 hak oa oe NG. cen FRE 1927 | 1,700 0 : 
58 raat ed Law ha ROlgh Reh cae een CORR Chachi James eel LOB 6 eee OM) 0 
59 2200-foot pay. . Roe apligihts Pav.) inc eR teRy Hee Bard Men ok tee a 1929 | 8,000 0 
60 2500-foot pay. . Se a rd ter mete rok io cree ae, 1928 | 2,000 0 
61 3000-foot pay. yoke B iGigle sb debit\es.dosin ets oii ahil anil ROMER Meoce Soa ine eee 1928 | 6,000 0 
62 | Howard: IntanBesh Howard. . hi ede pa sec ete 0| 16,389,658 | 1,450,102 


> Footnotes to column heads and explanation of symbols are given on page 264. 


a 


ROBERT S. DEWEY 549 


TABLE 1.—(Continued) 


Total Gas Production, : Oil-production | Reservoir Pres- 
Millions Cu. Ft. Number of Oil and/or Gas Wells Methods, End sure, Lb. per 
of 1942 Sq. In. 
ee ee as = 
[=| 
is} 
During 1942 End of 1942 Number of Wells = 
& | To End of Durin 39 ie Avg. & 
4 1942 a | ee | @ |e | SE le Le Initial | at End | 2 
g Se 3 a 28 g I 34 of 1942] 8 
Z Bacleed| len |e. | ey oe} i 
o 2. ~~ u 
sl Ba 2 } 2 | fe | Be) 2s) 2 | =8 = 
4 s) 5 aie a a & |< Fe 
1 x y 10 0 0 0 10 0 2 8 1,800 
2 55.8 55 8 5 5 0 0 5 0 5 0 3,271 3,264 
3 11.2 11.2 7 7 0 0 7 0 7 0 2,341 | 2,341 
4 x 193.6 67 17 0 0 67 0 16 51 1,500 y 
5 z 817.7 55 1 0 0 54 1 38 16 1,800 y 
6 y y 12 12 0 0 12 0 11 1 2,741 y 
7 y y ri 7 0 0 vale 20 1 6 y y 
8 6,693.2 473.3 125 1 0 0 123 2 52 71 1,900 | 1,512 
9 z 7] 2 0 0 0 2 0 0 2 z y 
10 y 91.9 22 15 0 0 22 0 7 15 2 y 
11 y y 14 13 0 0 14 0 7 ia z y 
12 110.8 170 4 2 0 0 4 0 2 2 £ x 
13 cy y 1 0 0 0 1 0 1 0 L fs 
14 9,003.2 4,713.5 1,222 368 1 0 1,220 0 1,152 68 1,700 | 1,570 
15 y y uf 1 0 0 1 0 0 1 x z 
16 @ x 1 0 0 0 1 0 0 1 x x 
17 Ce 48.0 27 0 0 1 26 0 11 15 z 2 
18 z z 1 0 0 0 1 0 0 1 £ x 
19 z x 5 1 0 0 5 0 1 4 x « 
20 y y 1 1 0 0 1 0 1 0 Z ¥ 
21 x 540.6 32 4 0 0 32 0 30 2 x x 
22 5,341.7 1,062.1 147 20 0 0 146 1 125 21 2,125 | 1,494 
23 Ey 352.5 84 5 0 0 84 0 74 10 z 
24 z 860.0 225 5 0 0 225 0 176 49 1,570 | 1,059 
25 z z 115 0 0 1 100 0 0 100 2 a 
26 z 3,789.4 595 0 0 0 595 0 108 | 487 2 z 
27 x z ] 0 0 1 0 0 0 0 x be 
28 z x 8 6 0 0 7 1 2 5 ce x 
29 z x 37 1 0 0 37 0 4 33 £ z 
30 EY @ Dj ent) 0 0 2 0 0 2 z z 
31 x z 1 0 0 0 1 0 0 1 x z 
82° z z 42 9 0 0 34 8 33 1 © x 
33 Z z 2 1 0 0 2 0 0 2 x z 
34 £ EF 1 0 0 0 i 0 0 1 x z 
35 fr z 14 1 0 0 14 0 14 0 2,670 | 2,566 
36 E7 2 100 13 0 0 78 0 0 78 x £ 
37 x z 2 0 0 0 1 0 1 0 x z 
38 z ey 1 0 0 0 1 0 1 x x 
39 2 1,085.8 575 13 0 0 575 0 300 275 1,740 | 1,097 
40 83,000 12,000.0 979 15 0 1 972 tf 914 58 1,675 | 1,326 
41 Z 1,184 8 184 0 0 0 184 0 23 | 161 x £ 
42 7 945.0 125 9 0 0 125 0 80 45 1,288 
43 x 2,890.9 535 29 0 0 535 0 435 | 100 1,740 | 1,241 
44 ae : 9.4 5 0 0 0 5 0 3 2 x x 
45, 1,080 4 121.4 11 0 0 0 10 1 2 8 x 826 
46 29,158 .7 1,699.4 175 0 0 0 173 0 81 92 1,400 810 
47 x 325.9 116 5 0 0 116 0 87 29 1,740 | 1,189 
48 95.2 51.2 51 18 0 0 51 0 1 50 1,876 | 1,640 
49 x 2 1 1 0 0 1 0 1 0 z x 
50 4,640.5 1,051.5 292 8 0 0 292 0 288 4 2,000 | 1,925 
51 20.5 6.8 1 0 0 0 1 0 1 0 y | 2,128 
52 15.9 15.6 1 0 0 0 1 0 1 0 y | 2,526 
53 44,919.3 9,445.6 1,402 148 2 0 1,399 0 1,316 83 1,800 | 1,650 
54 | E x 7 0 0 0 5 0 0 5 (7 Lz 
55 x x 2 0 0 1 0 0 0 0 x x 
56 x x 999 0 4 0 820 0 0 | 820 2 & 
57 Ea 2 107 0 0 0 106 0 0 106 2 Fd 
58 z x 268 0 4 0 205 0 0 | 205 x x 
59 | x x 125 0 0 0 78 0 0 78 a x 
~ 60 f3 x 285 0 0 0 234 0 0 | 234 2 x 
61 x z 214 0 0 0 197 0 0 | 197 x z 
62 x z 313 20 0 0 313 0 4 | 309 x a 


1 Gas volumes estimated from semiannual gas-oil ratio reports. 
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TABLE 1.—(Continued) 


LLL 


; one Tested 
lor in Producing Formation Doevete of 1942 
Depth, . 
Avg. Ft. a 
nw |S ay fs) = 
SB lay eS Name Agee < Z 2 5 : Name feo} 
boc Hd a 5 > re oa O+| S 
$%| 8 3 ES S 3 5 
3 BES?) 35 3 2 |&el/EsiBS) 2 4 
2 |RSS El Bs 2 | & |sg|selesl & z 
4lé i Bm Oo aa = mm zs a =) 
1| 28 San Andres Per D Por | 4,288/4,476] y | A | San Andres 4,765 
Dh 4a West yee Planbowner Ord | D__ |Frac. Por! 7.835] 7,884| y | A. | Ellenburger 8,425 
3] 43 y _ | Clear Fork Per D Por | 6,225/6,325) y| A | Ellenburger 8,425 
4| 34.6 | y | San Andres Per D Por | 4,190) 4,275) 25 | A | San Andres 4,500 
5| 28 4.7 | San Andres Per D Por /|4,248/4,465) y | A | San Andres 4,614 
6| y | Clear Fork Per D Por | 6,280) 7,274) y | A | Wolf Camp 8,005 
Alans y | San Andres Per D Por | 4,446/4,540) y | A | Clear Fork 7,626 
8| 30 0.6 | San Andres Per D Por |4,475|4,535| 25 | A | San Andres 5,227 
9| 29.5 | y | San Andres Per D Por | 4,627| 4,790} 7 | MC | San Andres 4,814 
10| 36 y | San Andres Per D Por | 4,300) 4,400) 25 | A | Ellenburger 8,368 
11] y y | San Andres Per D Por | 4,038) 4,610; yj} A | San Andres 5,600 
12} 30 y | San Andres Per D Por | 4,900| 5,010) 12 | y | Clear Fork 6,621 
13] 31 y | San Andres Per D Por | 5,050) 5,111] y| z | San Andres 5,150 
14} 32 1.9 | San Andres Per D Por | 4,950) 5,050} 32 | MC | Clear Fork 7,000 
15] y y | Cisco Pen L Por | 3,821/3,828| 7] 2? | Cisco 3,828, 
16] y y y y y yy} yl yl y 
17| 36 : Grayburg Per DL Por | 3,150| 3,270) 15 | A ” Andres 3,795 
18} y y | Grayburg ‘ Per D Por | 3,315) 3,661 A | San Andres 3,695 
19| 35 y | Grayburg Per D Por | 3,250| 3,400| 20 | A | San Andres 3,734 
20) y y _ | Simpson Ord Ss Por | 6,125| 6,168} y | ? | Simpson — 6,168 
21 a 0 | Simpson Ord 8 Por | 5,550) 5,600) 20 | AF | Pre-Cambrian 7,158, 
44.7 10 Ellenburger Ord D Cay | 5,900) 6,000; 20 | AF | Pre-Cambrian 7,158 
22) 35 y | Wichita Per D Por | 4,250/4,630) 40 | A | Pre-Cambrian 7,158 
23 y | Grayburg Per D Por | 3,444| 3,520 A | Clear Fork 3,622 
24] 36 2.1 | San Andres Per D Por | 3,500| 3,650) 20 | A | San Andres 4,038 
25| 28 2.3 | Grayburg Per DL Por | 2,250) 2,300) 30 | A | Wichita 4,610 
26] 30 2.4 | Grayburg Per D Por | 2,800) 3,000) 40 | A | Ellenburger 12,786 
27| 26 y | San Andres Per D Por | 1,451/1,456| 6 | zx | Ellenburger 7,010 
28] 26 y San Andres Per D Por | 1,882) 2,003) 20 | A | San Andres 2,166, 
29] 31 1.7 | Grayburg Per DS Por | 1,330) 1,450; 7} A | San Andres 1,635_ 
30} 26.8 | y | Queen Per s Por | 1,425) 1,450! 10 | N_ | San Andres 2,173 
31} 30 y | San Andres Per D Por | 2,012) 2,145) 10 | 2 | San Andres 2,150 
32| 32 y | Seven Rivers Per 8 Por | 1,100) 1,115 NC | San Andres 2,039 
33} 25 y | San Andres Per D Por | 2,202] 2,250} 15 | A | San Andres 2,371 
34] oy y | Grayburg Per D Por | 1,885} 1,970} 10 | N | Grayburg 1,970 
35] 41.6 | 0 | Crinoidal (Strawn) Pen L Por | 5,727) 5,802) 75 | A | Ellenburger 7,010 
36} 29 0.6 | Grayburg Per D Por | 2,415) 2,550} 13 | A | San Andres 3,695, 
37} 23 y | San Andres Per D Por | 1,525| 1,530} 5 | A | Ellenburger 7,010 — 
38] 33 y San Andres Per D Por | 4,918) 4,986} y | A | San Andres 4,986 
39 y y | Grayburg ; Per D Por | 4,175) 4,275} y | A | Lower San Andres} 5,575 
40| 36 1.9 | San Andres Per DL Por | 4,180| 4,250) 70 | A | San Andres 557 
41] 37 1.1 | San Andres Per D Por | 4,000) 4,200} 20 | MC | San Andres 4,518 
42) y y | Grayburg Per D Por | 4,125| 4,150] 25 | A | San Andres 4,510 
43| 34 y | Grayburg Per DS Por | 4,000} 4,200} 20 | MC | Clear Fork (?) 5,200 
44] 34 1 | Clear Fork (?) Per L Por | 5,100] &,150) 5 | A | Clear Fork (?) 5,200 
45) y y _ | San Andres Per D Por | 4,315) 4,360] 18 | A | Clear Fork 6,422 - 
46| 35 2.6 | San Andres Per D Por | 8,550) 3,675] 30 | A | San Andres 4,002, 
47 y y _ | Grayburg Per D&S Por | 4,060) 4,208] 25 | A | San Andres 4,480. 
48] 3 2.1 | San Andres Per D Por | 4,650/ 4,900} 25 | A | San Andres 5,885 
49 y | San Andres Por D Por | 5,910} 5,950] 40 | A | Clear Fork 7,776 
50| 34 vy San Andres Per D Por | 5,000] 5,370; 90 | A | San Andres 5,477 
51| 34 7 Clear Fork Per D Por |6,210)6,881} y}| 2 |y 11,108 
52) 34 vey Per D Por | 7,055] 7,433] y y 11,108 
53| 34 1.8 | San Andres Per D Por | 4,900} 5,200} 50 AM 11,1 
b4] oy y | San Andres Per DL Por | 2,800) 2,920] 20] A oe Andres 2,940 
55) oy y | San Andres Per D Por | 2,632/ 2,669! y | A | San Andres 2,669. 
56] oy y Data on producing formation and deepest zone tested included separately 4 
57| 32 Ly | Yateaja P 8 Por | 1,280) 1,400] 20 | A | Ellenburger 10,906 
58| 32 0.8 | Seven Rivers (?) 20 | 1,650] 1,900] 20 | A | Ellenburger 10,906, 
59] 30 1.6 | Grayburg (? Por | 2,150] 2,300} 30 | A | Ellenburger 1 
60} 30 0.9 | San Andres Por | 2,400} 2,500) 30 | A | Ellenburger 10,906 
61) 27 3.4 | San Andres-Clear Fork Por | 2,900] 3,000] 20 | A | Ellenburger 10, 
62] 27 1.9 | Clear Fork Por | 2,450] 2,800} 50 | A | Wichita (2) 4,2 
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TABLE 1.—(Continued) 


| Area Proved, Total Oil Production, 
Acres Bbl. 
ss 
i oO 
County, Field | Dis- 
ts covery : 
‘ >» | To End of During 

Z ee a: 1942 1942 

= 

Z 

a 

s — 

MT oangrd: INLGOTO Saves cite <i oee'9 ere eis =jc)e/ae > OB minal sen sia ter njoievi ciate 2 1938 640 0 95,059 16,801 
64 Be oe leigh Pca s Satie ocak Sapa 1937 | 1,200) 0| 2,323,884 | 278,191 
[fai|| /scReO ETc oy one Omen ne Danie cog” BaD Cs art tamE- tiara sais 1929 340 0 140,811 360 
0) Ca Ae Ves ee ee ayaa 1938 40| 0 2/084 332 
ofl Tonite Ste, ORO Oe p bier eo iotem UGE seer Sgoy oy ae 1936 350 0 496,050 58,716 

LOVING: 

68 BRE OAR yee dr Ccce sale a neh gin ey BOCs 1925 | 4,080) 9 8,911,640 337,850 
69 bbock: Lubbock... 2. -0-208+s+eer ernie ees ee Oa toe ¢ 9548 1353 
70 am Aca ae ae Oe eee Ble teE Soe i ee en pastas am ....| 1942 40 0 986 986 
71| McCullough: Melvin (McCullough)......-..-++++2--s0seerrrsteeseen es 1938 100 0 854 259 
Be W lROOk fn cs gerbes nee or ae segs rege teng he 1921 | 4,060]  0| 9,405,687 | 222,998 
2) || (aaa IN Se dae otis Ship ant Nery RIESE Oo a Laer aa eae eae 1940 | 3,120) 200 932,190 735,255 
74 Mee sand mecsetntet core fete Se ymaret se denn erences A 1940 | 2,360 80 

75 Waddellisand ..c.c.c0-- 2-5 ue ceer te teesee tes ee HT LOST 400} 120 

76 Ellenbermers sa ienece soo Pest em tere ere Nope ee RES 1941 360 0 

77 INMSIRER noe tne toc Siratpine ay Uc iar aisle Coie area 1941 840 0 92,622 78,330 
78 DIVA GOw PAY is sac vers secre ache ain Beam sls SR 7 es ...) 1941 200 0 

79 SRO OOH DER ace en a koa eo: Pte ts es 1941 200 0 

80 BO GOoan Daye haere ato. nate Sa bean rs wes thn ee sari = 1941 40 0 

81 COO hein coda cpu peeeae 2 00 ee fae pradh cbinrtie a ang 1941 80 0 

82 BOO TOOPIAN ee Menno erie tice tes = ates ie eet 1941 320 0 

83 Apacs Watnerstithy taser. «orga tee eta .:..| 1939 840 0 264,499 110,244 
84 SHEARS ORE tte ome sacred n aprotic pea eet mn 1942 80 0 16,093 16,093 
85 Fromme..... 320 0 94,091 22,382 
86 Grass roots 0 739 270 
87 Te RetS-sac on Gagan 4 odin HOUR SOU) sca Ss aaa 0 5,952 2,124 
88 Jamison & Pollar 0 48,447 27,247 
89 Rehnaa 0 381,948 91,189 
90 Masterson 0 973,511 46,860 
91 Netterville 0 388,407 23,980 
92 Pecos Valley high gravity......-----+--+-+: san Ae Aer see ine aS 0 1,664,661 190,438 
93 Pecos Valley low gravity... .- 0 1,015,355 110,148 
94 Richards... ...:-----+s+0+°* 0 30,171 1,406 
95 Shearers..:2seces crees seen se ss 0 1,211,311 182,707 
96 PaighLile emcanges-- a's c-20 a4 eh os 0| 7,665,240 | 608,617 
97 “i MSE ea Ue ee i rece eI 0| 7,409,253 | 479,037 
98 MIG nina: arises ens vie ea 0| 406,204 | 244,009 
99 AC Oe bere eee cee 0 23,666 22128 
100 WWhiteand Bakertsea-s 27e2--- ore chee = re a ae ee ; Bie 
101 WATERS poten dete ote oe a SCRA le aaa ,511, 640,318 
102 BVatentcnn diene Ole: ease ses yrs. ueen st 0 505,548 38,659 
103 | Pecostand Ward: Payton y-...ve- 16-8225 ben heer ne : ce ee 
ModilRecnans Barnliartsmci mene neste Sn igs 4 3 i 
LO OE a aeeeeead 0 | 60,612,445 | 1,288,862 
es sariort Bev. 0| 28,584,664 | 539,015 
109 oy seen oe eae 0| 646,403 17,254 
Bio iMe uhony gives neg peers Q es a es 
Ay) FES OC 7 Od Tee ee ae ren ae 
112 TEREST: oc soc. ea ny Gon lant urh 0 CRaR “OO ac Reanea ieau ne a . 958009 3006 

WiGNllan eee eee eerie homens ertupen Fons Oe i ; 
iia Schleicher: Page.....-..-<--06s-s0t 1,000 40,417 7,859 
115 | Scurry: Sharon Ridge (deep) \ 1 Soi 2 Oe ete jean \cstao) 4 1,357,160 419,727 
116 | Scurry and Mitchell: Sharon Ridge (shallow) ) ° 1040 0 4 al a 
Fai vig Vial ees lcoontye aercaosae eens Reng gee ae 2 ea 

“EOL ot a ta ee ee ere ea 1937 | 100] 0| 85,044 | 9,685 
| US ae ee ee ee 600] o| 241,950 | 16,863 
ool lay i A ie ae eee rare oe 19,200] 0| 54,443,482 | 3,196,900 
ae ey OLS IE ae an ee 160; 0 21g |’ 3,072 
OL BN STESE Seiad Belecteliar SERS ee 160| 0 7,344 7/844 
422 | Ward: Byr aerate oper ne a 180 20/028 ee 
123 DODDS ep eee a cclenttes ash sey ecaie= 4 Oy maak ee 4,500 0| 14,171'367 467/118 
= elle (ae ee eee 1000) 0} 1,008,014 | "226,851 
13 | ‘Magnolia Sealy South......2....-¢- 32070 Serene 1200] | ‘256,125 | 167,750 
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TaBLE 1.—(Continued) 


Producing Formation Deepest Zone Tested 
to End of 1942 


; eine 
; is vg. Ft 2 
F 3 |o, A cs 
= < <-Be| 4 ae =ae & 7 3 E 4 ae = 
» Zigees ss 2 3 |E |= lsal § ‘8 
Swe a 2 2 ifo\ fale s 
y Sila lf b| es B & 2\s zl wl s pe] 
a & ae< om A 5 SSiSe lez g a 
: oO ay B QQ 14 mn a 
: 63 
: y 2.3 | Grayburg Per DL 
4 64| 30.1 | y | San Angelo Per DL Por 2650 ae23 : A ind are 3750 
Z 65} 38 0 | San Angelo Per 8 Por | 1,370] 1,410} 10 | ML Wichit “( 3,972 
4 66| 27.8 | y | Strawn Pen 8 Por _| 1,415} 1,430] 10 | AF Bllenbun . 2,074 
s 67| 39 | 0.1 | Delaware Mt. Per 8 Por | 3,930/ 3,950) 10 Deloware Me 4,165 
 —-8| 38 | 0.1 | Delaware Mt. _|per | § | Por |4)290\4310| 7 | Mc Delaware Mt. | 5,083 
69| 28 | y | Clear Fork Per D Por | 4,870| 5,002) y| 2? | Clear Fork — 5,002 
4 70) y y Clear Fork Per D Por | 4,690|5,372| y| ? | Wichita 7,000 
y y 
q 72| 23 3.5 | Clear Fork Per D Por 9,800 3,000 50 Mc Wichita (2) 5 250 
73 2 4 : Data on producing formation and deepest zone tested included separately ; 
y | Middle Simpson Ord iS] Por | 5,295) 5,335) 20 | AF | Ellenberger 6,483 
y Lower Simpson Ord 8 Por |5,775|5,750| 10 | A | Ellenberger 6,483 
y _ | Ellenberger Ord D Por | 5,830 5,905| 25 | A | Ellenberger 6,483 
a | Data on producing formation and deepest zone tested included separately : 
y | San Andres Per D Por | 2,275|2,310| 20 | A | Pre-Cambrian 5,745 
y | Wichita Per D Por | 3,750] 3,840} 30 | A | Pre-Cambrian 5,745 
y | Lower San Andres Per D Por | 3,210) 3,320/ 30 | A | Ellenberger 6,483 
y _ | Upper Clear Fork Per D Por |3,350|4,470| 20 | A | Ellenberger 6,483 
y | Wichita Per D Por | 3,895] 3,945| 40 | A | Ellenberger 6,483 
y | Ellenburger Ord | D Cav | 4,550] 4,580} 20 | A | Pre-Cambrian 4,526 
y | Delaware Per Por |5,075|5,173| 5 | H | Delaware 6,001 
y | Queen Per | SD | Por | 1,412) 1,443| 15 | D | San Andres 1,674 
0 Paluxy Cre 8 Por 50| 60!) y | y | Devonian 6,473 
y _ | Ellenburger Ord D Por | 5,382/5,389| 2 | « | Bllenburger 5,665 
y | San Andres Per D Por | 2,037| 2,041] 4] 2 | San Andres 2,550 
y Queen Per 8 Por | 1,675| 1,700] 10 | A | Grayburg 1,995 
1. 4] Queen Per S Por |1,200| 1,400) 5 | M | Pre-Cambrian 4,526 
y _ | Yates sand Per ) Por | 1,300) 1,600) 15 | A | San Andres 2,550 
1.6 | Yates sand Per 5 Por | 1,875) 1,950] 15 | A | San Andres 2,253. 
y Yates sand Per i) Por | 1,500) 1,650) 15 | A | Ellenburger 5,665 
0 Dewey Lake Per § Por | 1,380) 1,397) 10) 2 | San Andres 4,360 
v Seven Rivers 3 Per § Por | 1,415) 1,465) y} y Pre-Cambrian 4,526 
1.3 | Yates sand, Queen, San Andres} Per D-S Por | 1,580| 1,650] 25 | A | San Andres 1,845 
2.1 | Tobarg Cre § Por 400| 445) 15 | AL | San Andres 1,400 
1.4 | Queen Per 8 22 2,065| 2,080] 15 | A | Ellenburger 9,811 
y _ | Ellenburger Ord D Por | 4,307| 4.383/ 20 | a | Pre-Cambrian 4,493 
1.4 een Per §-D 22 1,650] 1,700} 10 | A | Lower Ordovician | 9,811 
1.6 | San Andres Per D Por | 1,310|1,450|100 | A | San Andres 1,938 
1.5 | Yates sand Per 8 Por 900} 1,1 5 | AL | San Andres 1,852 
1.1 | Yates sand Per 8 Por | 2,000] 2,080] 40 | A | San Andres 3,200 
y Ellenburger Per D Por | 9,016) 9,082} 30) z Bllenburger 9,294 
0.3 | Queen Per 8 Por | 2,375) 2,500) 40 | A Ellenburger 9,562 
0.36| San Andres Per |- L-D Por | 2,960) 3,000) 60 | A-D | Bllenburger 9,562 
y Word Per 8 Por — | 4,212) 4,383] y | ML Ellenburger 9,562 
0.18] Ellenburger Ord D Por | 8;200) 8,900} 2 | A Bllenburger 9,562 
0.58] San Andres. Per D-L Po 050] 3,100] y | D | Devonian 9,967 
y | Upper Castile Per D Por | 1,618} 1,630 z | Upper Castile 1,900 
y ¥ i Pen 8 Por | 2,366) 2,388] 22) N |y y 
y ‘alo Pinto Pen L Por | 3,557| 3,583| 26 | N_ | Palo Pinto y 
y | Graham Pen S Por | 2,550) 2,562) 12 | N y y 
y | Strawn Pen L Por |5,485/ 5,560} 50 | A | Bend (7) 6,257 
y San Angelo and Clear Fork | Per D&S Por | 2,250 2,450] y| A Wichita 3,545 
2 San Andres Per DL Por | 1,650) 1,750} y | A Wolfcamp 4,524 
y _ | San Andres Per DL Por | 1,123] 1,127) 4 | MC | Clear Fork 1,560 
y | Grayburg Per DL Por | 2,300) 2,850) y | A Grayburg 2,963 
y Grayburg Per DL Por | 2,050)2,100} y| A Lower Permian 3,085 
y Grayburg-San Andres Per DL Por | 2,100) 2,200) 30 | A Wichita 4,610 
y | Grayburg Per DL Por | 2,060] 2,150) yj A San Andres 2,176 
y Capitan Per §-D Por | 2,611| 2,637) y | A Capitan 2,885 
ee Per Por | 2,550) 2,570} 7] y Grayburg (7?) 2,600 
12 ates sand Per s&D Por | 2,450| 2,950] 50 | A | Queen 3,274 
y Seven Rivers Per OD Por | 2,878} 2,952) 30 | A 
y Seven Rivers Per OD Por | 2,890/2,910| 15 | A 
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Texas-New Mexico crude went into storage 
during the year. 

Because of the voluntary adoption of the 
4o-acre well-spacing pattern already in 
effect in some of the newer and larger fields, 
compliance with spacing regulations of the 
Office of Petroleum Coordinator restricted 
drilling to only a minor extent. 

While stocks of critical materials were 
not reduced to the point of preventing drill- 
ing, the fear that a shortage might develop 
may have influenced some _ operators 
to defer drilling, as there was no assur- 
ance of adequate materials should a new 
field be opened to intensive competitive 
development. 

While these and other factors may have 
retarded development to some extent, the 
principal reason for the reduction in drilling 
was the lack of attractive acreage available 
for exploitation. The most extensive devel- 
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opment during the year was confined to the 
Slaughter, Barnhart and Andrews County 
fields. 

As in 1941, the more significant wild- 
catting was done in pre-Permian explora- 
tion. The wildcatting tends to confirm the 
belief that pre-Permian production may be 
found extensively over the area and that 
it may compare favorably in reserves with 
the present established production from 
Permian fields. Owing to the increased 
depth and the greater structural relief of 
the pre-Permian horizons, improvements in 
all our exploration methods, including geo- 
physical technique, are needed to guide the 
wildcatter in his search for oil-producing 
structures in the older beds, which in many 
places appear to be effectively concealed 
underneath relatively undisturbed Permian 
strata. 


TABLE 1.—(Continued) 


County, Field 


Line Number 


127 | Ward: Monahans 


128 Monahans Permian. . 


130 Nichols........ 
131 North Ward........ 
132 Pruastitanauttes sce cniaay 

Pyote stein spire dary «a,b a) cache arse ere 
134 Shipley een zeae: oR, uate Perit 
135 Shipley Silurian 
136 South Ward 


13 Benicar catia Nis’ ciety set OR: ee Ces 
LAS’ Winkler slaves Sevens skew Serratia. 
139 Emporir' dae. ince est. acta ree eee emi on ak 


142 Henderson 


145 Keystone Colby sand } 
146 Heystond Lime 


eC 
148 Scharborough 


PRI he (. Hoaliag te Meters. abe ie sakes SOA one iting VO 


Area Proved, Total Oil Production, 
Acres Bbl. 
Year 
of 
Dis- 
covery . 
1 »| ToEndof | Dur 

a 1942 1942" 
> eee 1942 160 0 33,608 33,608 
ees ae eee 1942 320 0 5,830 5,830 
Bee ete, § 1930 0 79,562 5,953 
5S vee. 1942 40 0 1,041 1,041 
1929 | 10,000 y| 25,079,353 | 2,018,546 
1942 0 0 052 1,552 
1942 0 22,375 22,375 
1928 640 0 5,662,028 4,405 
1940 80 0 34,570 12,447 
a 1930 | 1,180 y| 27,138,827 975,197 

Seer, 1941 800 0 52,854 43,43; 
Fe. Se 1936 320 0 704,673 154,017 
a at ae 1940 } 1,600 y 904,826 116,715 
Oi. Gia, Se 1936 | 2,000} 360 2,462,787 374,694 
SE 4 1935 820 0 959,992 497 
A a A, oak ee 1935 | 2,800 0 6,323,954 | 1,126,109 
Sever ores on 1927 | 12,138 0| 204,345,863 | 2,512,225 
eae e wate ae art y| 29,696,335 pecan 

A y 1248,9 

A a 1935 | 9'00| | 9,556,012 { ry 
Pains is tte 1927 960 0 3,905,320 154,709 
J aoe 1927 | 3,790 0 6,941,436 457,861 
terete ore 1941 0 83,157 81,707 
Awe a ES 1941 480 0 71,488 46,073 
eights asPterasteees 1939 600 0 63,762 22,318 
ASG ahs Sey 1938 40 0 42,589 8,348 
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Some economic adjustment either in 
price or in daily production rate is needed 
to compensate for the increased discovery, 
development and operational costs of 
pre-Permian production. While it is difficult 
to estimate reserves from discovery wells, 
it is believed that the new fields brought 
into production during 1942 added more 
reserves than the production withdrawals 
during the year. It is also believed that the 
present developed reserves are adequate to 
maintain the present pipe-line capacity for 
several years. 

With the rapid depletion of the gas- 
driven sand fields, more attention is being 
given to the possibilities: afforded by 
secondary-recovery methods. As the gas- 
injection projects have not shown impres- 
sive results, an experimental water-flooding 
project is being tried in the Estes field. 
About 500 bbl. of filtered but untreated 
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lease water per day under pump pressures 
of 500 and 085 |b. is being injected in each 
of two wells, one 2600 and the other 2900 ft. 
deep. Depleted oil wells are being used as 
injection wells and no new drilling to 
modify the ro-acre and greater well spacing 
is contemplated at the present time. 

The Illinois Pipe Line Co. removed 136 
miles of looped 8-in. from the Yates field to 
Del Rio and 124 miles of looped 1o-in. from 
Del Rio to Lytle, Texas, at which point the 
company had connected to the Humble 
pipe-line system. The Shell Pipe Line Co. 
purchased the 6-in. Basin pipe line running 
from the Wasson field to Big Spring and 
laid a line from Big Spring to Colorado, 
Texas, to connect with its trunk-line system 
at that point. Feeder pipe lines were laid by 
the Texas-New Mexico Pipe Line Co. and 
Gulf Pipe Line Co. to serve the Abell and 
Sand Hills fields. The present trunk lines 


TABLE 1.—(Continued) 


eS oe 


Total Gas Producti Oil-production | Reservoir Pres- 
Smee OLTt Number of Oil and/or Gas Wells Methods, End | sure, Lb. per 
ee of 1942 Sa. In. 
s 
8 
During 1942 End of 1942 Number of Wells = 
Avg ) 
5 To End of During IG) > a ate . bo 
= 1942 19421 ee |e 3 | ee | » 2 v ud a ee a 
Se 3 5 SQ de] a= | en) a 0 2 
Zz oi ee ee ae z g 2 | 8 
aro a q ag ° B sy cae 
2 =e q 3 ae | SH | Se E Sas A 
5 a E 
127 53.8 53.8 1 1 0 0 1 0 1 0 4,700 | 4,700 
128 5.8 5.8 1 1 ( « 0 1 0 1 0 2,340 | 2,340 
129 2 Z 2 0 0 i 1 0 1 0 x x 
130 x Zz 1 0 0 1 0 0 0 0 x x 
131 x 6,894.2 423 9 0 0 423 0 258 | 165 1,400 ¢. | RP 
132 f a 1 1 0 0 1 0 0 1 x £ 
133 x x 2 2 0 0 2 0 2 0 x x 
134 v 126.7 126 6 0 0 126 0 10 116 x £ 
135 a 36.4 2 0 0 0 2 0 2 0 £ z 
136 x 3,140.1 582 0 (hee 13 569 0 115 454 1,370 x 
137 28.4 25. 10 6 0 0 10 0 9 1 1,435 | 1,381 
138 x a 7 0 0 0 7 0 2 5 x t 
139 x 218.5 48 0 0 9 39 0 26 13 x x 
140 x 1,132.3 81 9 0 0 81 y 74 7 1,300 z 
141 £ 181.3 25 0 0 0 25 0 3 22 1,235 L 
142 4,048.9 603 .4 139 0 0 1 138 0 119 19 1,450 | 1,282 
143 z 0 2 0 296 0 56 240 
144 & 0 0 9 818 y 168 | 650 
145 x 28 0 0 258 y 204 54 
146 x 13 0 0 104 y 80 24 
147 z 0 0 0 9 0 1 8 
148 z Oia l|¢ 0 2 132 0 88 44 
149 233.0 18 0 0 19 0 19 0 
150 45.4 1 0 0 6 0 6 0 
151 £ 2 0 0 4 0 3 1 
152 x 0 0 0 1 0 0 1 
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serving Wext Texas and southeastern New 
Mexico have a capacity of 401,000 bbl. per 
day. During the year, the pipe lines moved 
97,331,995 bbl. of crude from West Texas, 
Lea and Eddy Counties, New Mexico. 
Authorization was obtained from the 
Railroad Commission of Texas to place the 
“Production Unit Plan” in operation in the 
Goldsmith field. Under this plan, the opera- 
tors are permitted to shut in half of the 
wells and transfer the allowable of the wells 
of higher gas-oil ratio to those of lower 
gas-oil ratio, on any basic lease not exceed- 
ing 320 acres in size. As the Goldsmith field 
was drilled on a well spacing of 20 acres, 
the unit plan permits simulation of develop- 
ment of one well to 40 acres, which is 
believed adequate for economic recovery at 
the current production rate for the field. 
While the plan has been in effect too short a 
time to determine the ultimate effect, there 
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has been an immediate reduction in current 
gas production. The unitized leases con- 
nected to the gasoline plant for December 
had a gas-oil ratio 27.22 per cent below 
those of June 1942, whereas the gas-oil 
ratio of the nonunitized leases was 2.3 per 
cent below those of June, resulting in an 
over-all reduction in gas-oil ratio of 23.36 
per cent for the 805 wells connected to the 
gasoline plant. Similar plans have been 
placed in effect in the Estes, North Ward 
and Sand Hills (Permian) fields. 

To any one interested in making reservoir 
studies or charged with estimation of 
recoverable oil, the task is exceedingly 
difficult in any of the West Texas fields, 
because of lack of sufficient core data, 
bottom-hole pressure information, and 
accurate per-well records of oil, gas and 
water withdrawals. In order to control most 
efficiently the production of oil, it is neces- 


TABLE 1.—(Continued) 


Character . . Dee t Zone Tested 
of Oil Producing Formation > End of 1942 
x 
oe | Py s 
Bly Name = = 
E < 73 Py hee F $ 
x : k Ss 
z |eege| ic ae < 
~~ 3 
3 & seq 3m zs a 
127| 47 0 Ellenburger zi A 10,545, 
128) 34.5 | y | San Andres 20| A 10,545 
129} 29 0.14] Delaware sand STE 4,692 
130} y y — | Whitehorse y | (2) 449 
131} 36 1.0 | Yates sand 40 | ML 4,825 
1382} y y Delaware sand y| A 4,869 
133] y | Capitan y| A 3,100 
184} 34 1.8 | Seven Rivers 50 | A 9,187 
185} 32.2 | 0 | Silurian 2| 2 r 9,187 
1386] 32 1.3 | Seven Rivers ML | Wichita (?) 4,825 
137] 28 y Seven Rivers A | Seven Rivers 2,990 
138} 26 y | Yates sand A_ | Seven Rivers 3,175 
139] y y | Seven Rivers AC | Seven Rivers 3,145 
140] 33 y | Yates sand AC | Seven Rivers 3,145 
141| 31.1 | y | Yates sand AC | San An 3,855 
142] 30 1.1 | Seven Rivers A | Grayburg (?) 3,450 — 
143} 28 1.4 | Seven Rivers A | San Andres 3,920 
144] 35 y | Yates sand A 3,414 
145| 36 y Grayburg A 3,702 
146) 36.5 | 0.8 | Grayburg, San Andres A 3,71 
147} 28 1.6 | Seven Rivers A 3,780, 
148| 35 1.0 | Yates sand A 3,565 
149] 33.5 | y Queen 3,210 
150] 27 0.1 | San Andres k 5,700 
151] 32.5 | 0.1 | San Andres A 5,370 
152) 31 y | San Andres MC 5,255 
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TABLE 2.—Summary of Drilling Operations in West Texas 
a Important Wildcats Drilled in 1942 
7 
, 
, Location : 
- County Total Surface 
‘2 sole , Depth, Ft. Formation 
Sec Blk Survey 
0 vere: He ho. eo cae aaaastass 15 A-32 Rh ED gars 8,005 P.B. | Tertiary to Recent 
: ATS WE eee eG BTS es 27 10 State University 4,514 Tertiary to Recent 
INET bea RS OG SAE) oO ODO oe ee a nae 16 10 State University 4,599 Tertiary to Recent 
% MTRATIAT EW cle spe reps Bed ls 14 0 CaN ape STS i 0G agersvels 30 10 State University 7,855 Tertiary to Recent 
‘ NEASIOCOWR rite oh foe acini erica erin. « e 32 10 State University 6,275 P.B. | Tertiary to Recent 
BAAMUTO WHS Stic Fer. ders ls union Sheath aa Ga ee 13 A-42 PS 4,594 Tertiary to Recent 
MBAR GLLE WEEN Ts oh fie Shes cat tne eeicis ee.s 10 10 State University 4,580 Tertiary to Recent 
SWRA TIONG Weert meet ticiar eels «wa rtton. svcele iat stereos 14 10 State University 4,640 Tertiary to Recent 
ONPAMULG WH Tariiaicioe eaites comics a canine sate es 2 il State University 4,437 Tertiary to Recent 
12 State University {10,760 Tertiary to Recent 
P.8.L. 9,440 Tertiary to Recent 
Martin Co. 8.L. 4,983 Tertiary to Recent 
Martin Co. 8.L. 4,998 Tertiary to Recent 
H. & T.C. 3,828 Blaine 
H. & T.C. 6,186 Recent 
H. & T.C. 5,743 Recent 
T-4-5 T. &P 6,209 Comanchean 
G.C. & S.F. 7,078 Comanchean 
G.C. & S.F. 6,523 Comanchean 
I. & G.N. 6,977 Comanchean 
Archer Co. 8.L. 2,070 Comanchean 
Archer Co. 8.L. 2,089 Comanchean 
hook & Arnold 6,314 White horse 
T-1-S T. & P. 4,353 P.B. | Recent 
P.S.L. 6,438 Tertiary to Recent 
P.S.L. 5,950 P.B. | Tertiary to Recent 
K. Aycock 2, (2) 
R. M. Thompson | 6,000 Tertiary to Recent 
State Capital L. 6,500 Tertiary to Recent 
T-1-N T. & P. 2,750 P.B. | Triassic (2) 
T-1-N T. & P. 2,727 Triassic (?) 
Twp. 7 T. & P. 6,226 Recent 
Twp. 6 T. & P. 6,402 Recent 
H.E. & W.T. 6,406 Tertiary to Recent 
San Augustine §.L. | 5,372 P.B. | Tertiary to Recent 
ELL. & R.R. 6,410 Tertiary to Recent 
T-1-N T. & P. 8,318 Tertiary to Recent 
T-3-S T. & P. 6,104 Tertiary to Recent 
H. & G.N. 5,200 Tertiary to Recent 
T. & S.T.L. 6,652 Tertiary to Recent 
H. & G.N 5,318 Tertiary to Recent 
G.C. & S.F 1,932 Comanchean 
H. & G.N. 5,666 Comanchean 
H. & G.N. 4,150 Recent 
H. &G.N. 4,406 Comanchean 
State University 1,732 Comanchean 
State University 1,720 Comanchean 
H. & G.N. 5,506 Comanchean 
T-10 T..& P- 5,274 P.B. | Comanchean 
T-10 T. & P. 5,072 Comanchean 
H. & T.C. 3,945 Recent 
State University 4,383 Comanchean 
P.S.L. 5,267 Recent 
Se RR 8,117 Comanchean 
T.W.N.G 4,676 Comanchean 
G.H. & §.A. 5,416 Comanchean 
ELL. & R.R. 6,870 Tertiary to Recent 
504% 10,384 Comanchean 
State University 2,847 Recent 
W. & N.W. 4,869 Recent 
H. & T.G. =2,449 Recent 
G.& MMB.&A. |10,364 P.B. | Recent 
G.&M.M.B.&A. | 5,660 P.B. | Recent 
H. & T.C. 2,679 P.B. | Recent 
P.S.L. 3,187 P.B. | Recent 
J. H, Gibson 5,600 Recent 


: In Proven Fields | Wildcats 


Seen) Cee 


Number of wells drilling Dec. 31, 1942... .......0ssseeceeeeeecer trent srecss sees 154 26 
Number of oil wells completed during OAD Ete cet acai a poe ace rio cnateecnys Seer 1,052 36 
Number of gas wells completed during 1942........-...-+seesseeerustrsterseenresss 10 : 
Number of dry holes completed during 1942.........---+sssseeesecresrsettt 69 99 
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sary to obtain complete and accurate data 


on well completion, 


work, accurate records on oil, gas and water 
production, and periodic subsurface pres- 
sures. It is hoped that under the stimulus of 


subsequent remedial 


TABLE 2.—(Continued) 


Important Wildcats Drilled in 1942 


DEVELOPMENTS IN WEST TEXAS DURING 1942 


the various conservation agencies the 
quality and completeness of this type of 
information may improve. 

As the data presented in Table rt have 
been compiled from many sources, it may 


ae Choke or 
: : tion per | Beat, R ks 
Deepest Horizon Tested Drilled by Day | Fractions ee 
n 
Oi,U.S.| Tach 
ae Bbl. 
1 | Wichita (?) Fullerton Oil Co. 682 | 1-in. thg. | Discovery Fullerton field 
2 | San Andres Wheelock & Cross 178 | Pump Discovery Mascho field 
38 |San Andres Mid Continent Petr. Corp. 95 | Pump Extension, Mascho field 
4 | Ellenburger Phillips Petr. Co. 2,892 | Open thg. | Discovery Embar field 
5 | Ellenburger Phillips Petr. Co. 264 ‘ Discovery Tubb pay, Embar field 
6 | San Andres Seaboard Oil Co. 66 | Gas lift Extension West Fuhrman field 
7 | San Andres Siemoneit Drill. Co. 201 | Pump Extension West Fuhrman field 
8 | San Andres Skelly Oil Co. 76 | Pump Extension Mascho field 
9 | San Andres Stanolind Oil & Gas Co. 35 Extension West Andrews field 
10 | Ellenburger Atlantic Ref. Co. Dry and abandoned 
11 | Permo-Penn (?) Humble Oil & Ref. Co. Dry and abandoned 
12 | San Andres Bieg Oil Co. 450 | Pump Extension Slaughter field 
13 | San Andres Sunray Oil Co. 238 | Pump Extension Slaughter field 
14 | Cisco (?) W. F. Morgan 175 | Pump Discovery Blackwell field 
15 | Simpson Magnolia Petr. Co. 226 14 Discovery McKee field 
16 | Ellenburger Skelly Oil Co. Dry and abandoned 
17 | San Andres Texas Company Dry and abandoned 
18 | Ellenburger Amerada Petr. Corp. Dry and abandoned 
19 | Wolfcamp J. B. Moncrief & Helmerich & Payne Dry and abandoned 
20 | Ellenburger Moore Bros. & Olson Drill. Co. Dry and abandoned 
21 | San Andres Olson Oil Co. 99 | Pump Extension Olson field 
22 | San Andres Sun Oil Co. 364 | Pump Extension Olson field 
23 | Strawn Humble Oil & Ref. Co Dry and abandoned 
24 | San Andres Oil Well Drill. Co. 20 14 Discovery (undesignated) 
25 | San Angelo Likens & Hall Dry and abandoned 
26 | Clear Fork Texas Company 298 | Pump Discovery Robertson field 
27 | San Andres M. L. Richards ‘ 101 | Pump Extension Garza field 
28 | Clear Fork Anderson Prichard Oil Corp. Dry and abandoned 
29 | Clear Fork Stanolind Oil & Gas Co, Dry and abandoned 
30 | Clear Fork Ray Oil Co. 222. | Pump Extension Iatan-Fast Howard field 
31 | San Angelo Ray Oil Co. 220 | Pump Extension Iatan-East Howard field 
32 | Bone Spring (?) Hayman Krupp Oil & Land Co. Dry and abandoned - 
33 | Bone Pai, (?) Hayman Krupp Oil & Land Co. Dry and abandoned 
34 | Clear Fork (?) Geo. P. Livermore Dry and abandoned 
35 | Clear Fork (?) Stanolind Oil & Gas Co. 66 | Pump Discovery Stinnett field 
36 | Clear Fork (?) IR. Hong Dry and abandoned 
37 | Clear Fork (?) .| Magnolia Petr. Co. Dry and abandoned 
38 | Leonard Broderick & Calvert & Geo. P. Livermore Dry and abandoned 
39 | Ellenburger Anderson Prichard Oil Corp. Dry and abandoned 
40 | Simpson Anderson Prichard Oil Corp. Dry and abandoned 
41 | Ellenburger Anderson Prichard & Magnolia Petr. Co. Dry and abandoned 
42 | Whitehorse Cardinal Oil Co. 51 1 Extension White and Bakerfield 
43 | Ellenburger M. D. Bryant et al. Dry and abandoned 
44 | Ellenburger Gulf Oil Corp. Dry and abandoned 
45 | Ellenburger Gulf Oil Corp. 132 | Pump New Horizon Wentz field 
46 | Whitehorse J. D. Lancaster 15 | Pump Extension Walker field 
47 | Whitehorse J. D. Lancaster 106 Extension Walker field 
48 | Ellenburger Magiolia Petr. Co. Dry and abandoned 
49 | Delaware | Pure Oil Co. 62 1 Discovery Chancellor field 
50 | Contact Castile-Delaware | Pure Oil Co. 682 1 New Horizon Chancellor field 
51 | Clear For Skelly Oil oe 577 16 Extension Abell Permian field 
62 | San Andres Big Lake Oil Co. 3,424 | Open thg. | New Horizon Big Lake field 
53 | Delaware Mt. Ray Johnson Dry and abandoned 
54 | Ellenburger Gulf Oil Corp. Dry and abandoned 
55 | Strawn Kingdom Oil & Gas Co. Dry and abandoned 
56 | Ellenburger Roberts & Moore Dry and abandoned 
57 | San Angelo (?) Continental Oil Co. Dry and abandoned 
58 | Devonian Plymouth Oil Co. Dry and abandoned 
59 | Seven Rivers Darby Petr. Corp. 897 |244-in. thg.| Discovery Pyote field 
60 | Delaware Fred Hyer 154 hr. | Died Discovery Pruitt field 
61 | Whitehorse Cross Dey. Co. 49 | Pump Discovery Nichols field 
62 | Ellenburger Shell Oil Co. 961 1 Discovery Monahans field 
63 | Clear Fork Shell Oil Co, 759 2tbg. | Discovery Monahans Permian field 
64 | Whitehorse Stanolind Oil & Gas Co. 29 1g Discovery Byrd field 
65 | Whitehorse Ralph Lowe | 186 1 Extension Weiner field 
66 | San Andres Sinclair Prairie Oil Co. Dry and abandoned 
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4 BARRELS 
ee a a a a a a Se ee ee 
; : Production 
County, Field Unallocated 1922 1923 1924 1925 
by Years 
MIRA ARC WSs Deep ROCK sa cfc wiecieee vai cr scree satan ss 
2 LODHI RE La as 5d SOR On CRD DERE OCU ars 
3 Denar Per wlan te ee toe tehacee on. hee been 
4 Pipa nee ee te rte coe aie Th rie eaim omiecrte me 
5 Moran ee ene heat aye Wsinleles Sesier er 
6 Penton eae anaae Meat Ney ei ascii rr isisicing » 
7 NiaGho usc merete cient oie tees eee Melos a tearers 5 
8 Nesp ser neei ttle stirs ais entitle txts arrive ss < Tess 
9 Mariah ee eat ets Pe Seaton cokes pour Gibuers 
10 RWiest ACEC W ee tars cert mde sie ates eam ne seiner 
11 NVesbublrmnaie sy Serta ek slociskscae tives ike! ® err Oe 
POMP COCHHEE DEAR tae ne te ce tales uihle = ein sles seins tne ne 
13 » BUN G76 Fei eet ce tectonic OES Grae eR nr Ro re Rc 
14 | Cochran, Hockley and Terry: Slaughter 
HanlecakeBinGlowell sneer mas utente sac eeie ae ele es 
tO Ooncho: DOGSON. uses cnc ot ncsiiot peree ae? we steele sn 
10)) GEE TEGE BS Ay eae ls tes ee cp iste Sire Oe ace oc 
18 MATES eek tec oer cme cha cs sasee ae.s 
19 aniyaudallem aes poten a. tates lel. Cystic aaattnta'« 
20 Nic Kee mtn 2 eee ca erate sine mabe 
21 Sand Hills Ordovician. ......-.-.-.,+--++eeee- 5: 
22 Sandvbilla Permmiatee cha ccm testes ee pane eee ees 
23 So BA OR Pee ee De ee Ur ecy ena ae aaa 
24 | Crane and Ector: Jordan.......-.-.---.0+ +2225 eer ress 
25 | Crane and Upton: Crane-Cowden 
26 Micdilnowaerem emer ee te seer iveictea= eae qteee sae 5 
Gir \h (Gita Cita ba) cake Pa Po EA oto ome OOO ca oe aoe eI 
28 Glaral Concer pie ri ner aise les eek me Se mean es 
29 (Crockett me te te eee ae oye tic teistacio sierra slel-taceiarets 
30 TEESE dc ottsa So KS ORS ORC ES OED ete Sco Nee ga 
31 evel awe te See Bianke gt weston anes eM 
32 Ned ah tee een Nese ches are vere eas initia Fiera) abe 
33 CVS ee ee esc rcs cle le ke votminsinss reuse aati 
34 SimpaOH meer a meade setmetg ane v2 
35 FI Le ID CORI oer ea te He ge o win msstisiacet tse cele ahekete oi 
36 Mpc allow seer tise mila ds 2s arRe -ejeseaie l= eauslerns 
37 JUS aL np oh enone ci icig PE ROORD Rieorlca eee america 3,000 
38 WWhiliin i «ss oe sent fant poonPUBOG San © BesucasaT ime : 
SON Mawson: SCADION, 1. sci ce ewe cee Hi ee ee etna een tnin ee 
40 Ni Tah Meee OE i ny cbates eh stats aheiareta sie aie ti suniT ayaa oye ss: 5 
ANB chor DWOLOL ss Uetnnetcds Wats «vce Np hereto a ee lee ee oats 
42 Vifse(asioe 9 ge Wee se tah Seen Rh UW SuPer on etre ac Scare 
43 (CaGnatiNS ess.) cp EEE node nade oparncc- Mob teeta 
44 TERIA ob Seyi G0 cae GON EE Rep rec oer tat ne 1 ora 
45 A FIP HIE(AT aie ach oem OR Pee OUO acm CT RIn’ ic Onn ema te 
46 MEBa AT Olokcre Chand anes eengeh MERE pioneers a aaa 
47 North Cowden Deep......----+---0+e0ceceesteteteres 
48 Worth Goldsmiths. 020.0 cee cst eee dere oc ccm eens 
49 TEDTe Tl lk app etetn § Soon aE ie ieee ee aS oe 
50 Gotthi Cowden peas. cosets ere meer cne watts 
61 | Gaines: Cedar Lake.........-.--.--20 secre cere s erence es 
52 Robertson mate Sarat ote ae ceils ners ore mes ale Snel 
53 (lari) Gon Sian ah apab Sele HE MeO oe Oy cmp nace oareCoce 
54 Wasson Deep.......--26-2:-0e sere reece reese n sete 
55 NNER Oye oo WES on cu nb lb eich Enea one OO a Cac ob oe 
56 | Gaines and Yoakum: Wasson.........------+00-eese ss teres 
is7al GarcaGarnane eels ek ale ad nce tere ere sje -ergie = ee wale ares 13,294 
- 58 RTI ROMA mae ate tress oss ae eae elets fe niles aint tien Donse 
59\| Glasscock: Carter.........-0- 2 0cee secrete ete 1060 
60 | Glasscock and Howard: Howard & Glasscock........-..----+- 104 
61 | Howard: Iatan-East Howard..........-----:.20ssserer ees , 
62 INGORE eorlo@ deca’ o Jone tobber © ma” MOInisrec ry a naces | 
63 GUNG Cian dus ince can caenauiyh oh nae tae cate a 
“(27 RE tha eae: RE oneee © Coote Ste ndae aca es mine 
AID TPT A310) ian men po noreatip cae 2p aaa mieeaao aor Dans 
GH Loving: MasOn...--0.-..0+- 2 cet er teen ee ieee etee 
67 SWINE diel ieee noes ots BERR Gor cara oui IO paras 
68 | Lubbock: Lubbock........-.2-5+0-0cese rete een eee e nee ees 
69 Pahoa ae ania ae 4) PEERS he Need Cat eis e ss 
] : AGuil ough) Sete tethe eed et eee, ae ass 
A Meats ae : . WEE AG : Nahin tap Wate aA Ngee 10,000 90,294 279,181 687,281 
78) Rea NE OU, Gog 25 cutedon os 2aaernC sO ga OneCare 
73 Aballl Permian. oon so) sce cise cise ss yy antacrenense: 
74 FAG WW ADIET ae ne ree oe ow ee ale visio pit icim semime 
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1926 


154,049 
467,043 


327,038 


101,162 
32,057 


9,725 


1,149,357 
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1927 


2,993 


597,504 
23,828,460 


543,380 


1,158,351 
96,551 


9,725 


1,151,770 


1928 


7,212 


289,963 
20,880,837 


803,226 


4,905,368 
113,243 


59,953 


890,430 
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1929 1930 1931 
329 8,395 
15,252 11,036 4,333 
243,274 231,572 245,681 
13,773,314 | 11,610,260 6,350,901 


632,813 635,485 509,315 


7,168 22,319 


20,395 3,177,095 2,414,268 


15,097,518 
124,931 


11,302,705 9,796,047 
59,660 182,687 


1932 


10,605 


203,024 
5,663,400 


415,418 


20,375 


1,606,618 


7,265 


6,570,207 
00,121 


1933 


6,032 


7,964 


5,112 


195,176 
4,631,855 


304,127 


6,570 
114,057 


1,724,791 
113,011 


7,876 


5,455,973 
323,568 


28,560 21,437 


670,078 1,250,774 


589,280 503,606 


10,382 


1,125,145 


433,930 


7,633 


924,423 


397,286 


1934 


91,225 


11,476 
553 


212,690 


4,482,036 


10,718 
242,406 
12,133 


24,662 
385,658 


1,998,946 
19 , 


1838 


5,322 


5,617,102 


461,269 
8,797 


794,315 


350,764 
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ec cre i ee eee ee a 


i 1935 1936 1937 1938 1939 1940 1941 1942 Total 
E 1 111,858 134,114 118,622 72,037 65,704 49,236 52,056 29,319 730,208 
i 2 101,454 101,454 
a ’ ’ 
3 14,040 14,040 
. 4 2,000 58,523 279,081 | 248,415 | 358,550 | 285,472 1,231,991 
4 5 297,576 254,839 389,487 455,038 640.387 | 504,215 | 456,578 250,401 3,239,404 
; 7 7,072 7,072 
8 209,353 459,390 808,197 774,965 933,860 | 836,605 | 1,297,182 | 706,576 6,048,700 
; 2 11,781 13,955 12,473 11,243 9,656 10,882 18.910 gis 89,705 
0 : ; ; 
4 it 5,791 39,913 45,704 
Z 12 18,803 24,614 18,710 11,954 17,796 91,877 
ba 13 1,884 2,632 4,516 
a (14 3,747 40,665 271,430 650,293 | 1,174,963 | 4,859,253 | 7,679,588 | 14,679,939 
, oe aS 
16 4 6 : 
17 2,388 151,405 | 127,128 | 170,241 | 112,029 563,191 
18 922 2,879 3,149 3,131 2,399 2,090 12618 30st 20,278 
7 19 ’ ’ > f 
: 20 8,406 8,406 
21 14,000 104,783 73,465 78,937 | 123,302 | 205,305 | 427,017 1,026,809 
22 11,768 107,814 412'870 378,552 437,432 | 656,092 | 984,660 | 727,099 3,752,204 
23 103,413 745,885 723,011 431,379 453,745 | 609,127 | 517,878 | 490,954 | 4,116,771 
24 73,994 635-942 | 1,021,886 | 1,270,408 | 1,488,033 | 1,348,019 5,838,282 
25| 252,493 374,000 681,648 586,322 385,964 | 311,552 | 246,418 | 190,272 5,401,602 
96| 4.084710 | 4,491,742 | 4,525,109 | 3,692,707 | 3,677,837 | 5,049,609 | 4,788,443 | 4,908,919 126,907,182 
27 3,815 294 "4109 
29 PRR: Lact 
511 88,031 97,267 78,19 9 i 
30 4 1,839 4°455 6,294 
31 1/612 1,108 2'720 
32 ; 12,490 95,027 83,072 190,589 
34 tr eats R416 
1,685 1,000 ‘ ; 
35 98,541 | 104,436 68,304 201,281 
36 3,812 3,779 63 ; 
37 317,598 390,024 428,000 302,979 347,057 411,156 510,749 608,758 7,732,624 
38 3,589 4,000 y : : 
39 753 541 1,294 
40 195 9,516 9,711 
41 388 198 586 
1,032 108,057 836,137 | 1,825,048 | 2,908,756 | 3,525,114 | 4,006,259 | 2,266,778 | 15,477,181 
43 65,916 429,972 | 3,305,788 | 5,401,224 | 7,375,674 7'965.705 | 8,190,191 | 6,503,484 | 39,237,954 
44 33,469 35,187 979,466 | 2,758,382 | 1,946,630 | 1,244,545 | 1,023,179 | 620,337 7,972,427 
45 13,068 10,279 15,028 13,436 24°588 | 216,915 | 881,429 | _ 686,853 1,861,596 
46| 1,241,114 | 2,166,600 | 2,888,040 | 2,409,890 | 3,172,426 | 3,567,034 | 4,897,851 9,989,527 | 23,882,059 
f is | en) ee | aa 
278 2,219 2,254 5 ; ' ; 4 
re 2,054,499 | 2,170,094 | 2,015,861 | 1,305,957 1,289,709 1,158,917 1,464,455 847,097 23,240,302 
50 197,888 130,798 115,744 97,413 ‘ : 1787, 
j ‘ ‘ol 47.281 | 202,960 | 319,988 576,148 
Pa Bed: 2,785 2:785 
53 1,361 27,771 125,348 177,418 osi.g71 2,612,959 1,430,618 5,857 446 
54 ’ , a] ’ 
1,077 33,819 34,806 
ee ; : 42,560,962 
- 9,50 314,024 | 2,801,645 | 5,934,151 | 10,976,744 | 13,013,979 | 9,510,913 560, 
ar 10,232 91193 16,632 13,308 4,540 3,401 11,952 6,731 121,076 
; ‘ 1,011 ; 
: von} beet | gall | aaSlt| afl | soll | sash 
+ 6,892,342 | 6,740,520 | 5,774,319 | 5,182,948 | 5,209,467 | 4,084, 727, 813, ,280,305 
a 11977840 2/292°854 | 2,522,807 2,207,771 1,860,577 1,704,808 1,451,608 1,450,102 16,389,658 
63 51'683 a8 346 762010 | 494,987 | 355,167 | 278,191 2,328,884 
64 18,328 14,701 9,945 6,276 5,707 5,008 3,075 360 140,811, 
Be rf 58,716 496,050 
84,892 121,329 80,014 79,563 62,536 ; 
er 695,725 604,648 525,913 457,636 403,009 | 393,554 397,484 337,850 8,911,040 
ts "986 "986 
ia 259 854 
a b08 260,554 | 239,447 | 222,998 9,405,687 
71| 328,685} 319,980 | 308476 | 267,008 | 281,808 51650 | 191.285 | 735,255 932/190 
A 14,292 78,330 92,622 
is 22,884 42,043 g9.328 | 110,244 264,499 
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Production 
County, Field Unallocated 1922 1923 1924 1925 
by Years 
76 Rromings .,),).c atten ce neg ae een dee ate re een 
77 Gransroote rs. .c.35 cccaen ot Renee ae een ie 
78 Fleiner $s, acco oc aadarain tis Years eielatett ome Soe aie ate 
79 Jamison ‘© Pollard JF seoy)5.. enter cote a cl een ate os 
80 ehn. ee os pe Ay Sei ot evel e  ee cats 
81 Mastérsonc: 93 ic ap. giclee tio. nsaetia eae hci ee hae ee eee 
82 MoKensien (23: 320 is sctesPoe. we bern.» Joona 
83 Netterville............ Seen CS a COL, chara 
84 Pecos Valley High Gravity sce emn -\.a0 ses alieee ans 
85 Pecos Valley Low Gravity......:..0.0.0.:0escssceecees 
86 Richards! jos.) 2 nae Been eae eet his eeu 
87 Rowan Tong feasts as ot oe ah # clans tak oo 
88 Shearersas, « Gust wee sea oern seals Suse On tlieakem eee 
89 Tavilor Dipic?. ts, ee eee oF et Fee Oe als ORL ORE 
90 ODATQ Hee hye aii cacsten es «ee alta Green) caer eee 
91 Walkeet ca = 28 Soot taihcm te cina nak oe acacia tee 
92 Wott naa ccce oat th aon sialon Seema eS 
93 Whiteand Bakar ene ose ce ee 
94 ME ek ee rorie ae DdOnEe cocci tne Sete settare 
95 Wates manda ens \-tiee ton. ween Gina oc eee tee 
i oi on as Peyton aces hack acm tess < cherie eroeeiee 
eagan: Barnltart-< ste av aa xo css tealiays onl UMA a 4 
98 Be Lake Shallow..... a i ea OA ci Boy ee 19,110 | 1,060,793 | 8,889,518 
99 Big. Lake Deep sites see erssbGae etn eile ee es 
100 Gira yeon hs 2) AS foe i Cee, scrote see nae ee 
LOD Reevess "Anthonys Shona ut ties. tects eek en eee ere 
102 hse SP neo gcre DOROE hi paatic carne nyt een. 5,250 } 
103;)\Rurnela Beddow fin ato caettasrseeetet xc cae a ee ee terete rae | 
104 Huddleston + cas oes cre Bucci aero cicer ee Cem taes ce 
105 MoMillanret sc ae tem traces 2 sae Balan Seer pate ieee 603,108 
106) Schlewcher2 Opp. 52.0. teens sees cereals alone vance hed e 
107 PAGO tee os)-e oid ike Se Rte yao aie i oe 
1083 Setirry> Sharon Ridgoims.0 ce - c+ sakins co vd onwe eretdee sue 8,255 5,981 
LOG! Tom! Gree MUNK: Ah arms ar aatn sc nack act fete one ne 
LLOUUT peonis: EAGLE GtON she ate aici sie aa Shine One a a eee e eat ae 
111 hardest. Sime aia sira:e lly Steele aa ee ee iar choke 
112 MC OSM6y Aas ana hander hss coche tes selec hlee eee need 3,000. 
113 Webb-Hayutiom ca ieetins fev cleaner ce aie om eeecreera ar 
Ae ands Berane Sees howe o1 «sisi u anal sme ke aera een tee 
115 DDS Sea eect e ra crty, yeec Bouts any an ee a 
116 WStea seh etc even i alns tc mtinnede so ontario. ned 
117 Magnolia; Bealy'cc corte © tsfun ce arte en caer 
118 Magnolia Sealy Southicn, itvx scee staan, c Seer aah ns oe 
119 Monahans..... SSA ePIC E T A ePe Ay CrAcwicneg neo 
120 Monahine rormaies ton... cadecasicncioy cetera sine “J 
121 ORTOR ass wid haters ios stool oie Py. erin Ey Nes ¢ ae 
122 Wicholes meat. Mceamen 3h hae eteen cnc ee ada Chee 7 
123 Noarthit Wards fore staayins 5s, nohtunemen. & Gere scree te 
124 Pruttticeme tence Saks « octet ame REN ns 
125 Or ON sinter TON & v's, Las SRS CONGO Orn 2 a 
126 Bhipleg mestn cree Chk cles Monee EG 7 
127 Shipley BUNNGN sts A cideh agit aco tear an ee 
128 BOUtRE Wierd tanita tho aces cts incense meena 
129 Srienderr eth china Paint: thease Mine Moai here eR chi oth eae 
130 NPV BOM te ae Ricci ee tan ots drain  Bic cot here ie 
LE LIINW sreblene MUA VERY ts. cy.dh ca Cowie ct ekth cleo tae on mae wae 
132 BMPEKOM GED raves ces Seite Peace ee eae 
133 OO DEPOE: HUSOW Erie: Geen ssc ee aoe ice 
134 a Mevire rns a =cbict, tan. Svcs cicis Seale cathe Link MOEA SRR ee 
135 laricdardOnien 5 hors omediso 5°, efoto ais te oR ee ar a 
136 BCI E LG eae AMBRE Ditty BS GAM) A Sati 
137 Kenta atrotak carbine toeirisia aa cae coe aoe ere ce 
138 Beyatone: 20 des asiack vec ota tec We eee ae eo 
139 Kevatins Colby Sand i. iv<.ccth etn ka aati mitten 
140 Keystone Lime 
141 Ce rs SE co AC ORME ee a armen Ls. 
142 Sdhapboroughiswin cadets enrece chek See 
143 WRGIRGR rie rece cain rtctan/afack'n oghy .aletorks ve maa DRIER k 
Las Vane way occurs chet ucls fs on tr acai ere et eacern 
145 Wapléa' Platten ais atn sw. given grea ORE oer 
146 WeSb iene seke sco. Sotertibae ty) « 0:00 gee Cette are Lis OTR Bea P 
TAT. ee CL OBL: raabiecnetae > tctecne EY autre 's sot Tee ha ene Ree 621,652 10,000 | 109,404 | 1,348,229 | 9,594,604 
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TABLE 3.—(Continued) 


1926 1927 1928 1929 1930 1931 1932 1933 1934 


81 7,964 1,883 620 2,015 15,908 


ee ee ee ee 
a4 
00 


84 10,475 46,085 50,362 82,936 66,545 23,797 
85 1,275 30,317 23,724 16,874 17,517 11,787 20,300 
86 5,530 6,333 7,475 1,490 
87 1,526 


89 518,167 1,488,704 531,309 321,118 238,073 376,276 
90 463,799 591,544 502,207 454,702 425,141 


94 2,433 5,176,313 | 22,343,649 | 41,336,913 | 40,384,867 | 27,127,189 | 22,958,208 | 20,224,022 | 15,413,464 
95 4,255 54,559 


97 : 

98 | 10,956,168 8,967,315 6,662,723 5,482,433 4,308,748 2,849,181 2,966,794 | 2,402,484 | 2,079,889 
014 913,431 2,738,146 6,590,443 5,295,938 | 4,109,307 | 2,330,147 

100 16,559 43,722 58,773 46,931 38,886 42,719 65,439 


102 500 250 400 


108 16,886 15,336 18,621 11,158 7,788 10,254 8,505 7,733 8,871 


112 1,750,396 6,910,218 4,387,749 3,234,654 2,650,054 1,636,309 1,321,972 | 1,281,237 | 1,330,410 


116 8,111 17,099 
117 4,884 5,285 3,074 2,440 


121 2,350 12,484 3,733 
123 273,817 671,211 880,106 1,177,476 | 1,448,161 | 1,486,260 


126 1,256 148,563 145,036 89,171 226,690 327,147 489,624 
128 : 15,782 92,290 272,008 501,402 921,860 | 1,581,891 


134 | . 16,033 


: 2 | 57,577,158 | 48,885,250 | 25,472,142 | 14,549,772 | 10,135,661 | 7,301,884 | 6,254,760 
ay dl ain 7,163 137,925 276,370 183,671 139,378 | 119,516 | 115,196 
et tee 6,389 10,421 | 5.141 5,048 3,896 


140) 161,330 | $28,318 | 513,552 | 428,922 | 280,881 | 222,594] 196,594 
Hilo i iieo 1238 | 199,480 | 180,414 | «181,641 | 206,886 | 489,560 | 804,549 


ia? 14,972,745 | 52,106,958 | 119,150,967 132,924,716 | 107,959,284 | 77,370,518 | 62,479,308 58,920,013 | 48,125,657 
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TABLE 3.—(Continued) 


1938 1939 


76 9,093 28,215 : 94,091 
77 469 270 739 
78 3,828 2,124 5,952 
79 21,200 27,247 48,447 
80 23,572 132,504 134,733 91,139 381,948 
81 26,713 193,415 290,420 173,473 90,208 65,501 58,531 46,860 973,511 
82 1,518 929 2,447 
83 3,336 62,542 91,662 82,971 53,256 40,562 30,098 23,980 407 
84 49,778 69,000 77,000 147,379 334,480 276,690 239,696 190,438 1,664,661 
85 23,904 53,000 $6,000 102,885 131,549 201,707 184,368 110,148 ,015,355 
86 3,524 1,200 300 1,195 798 920 1,406 30171 
87 ; 

88 72,163 463,570 288,653 204,218 182,707 1,211,311 
89 426,466 429,590 409,833 463,666 536,753 616,785 699,883 608,617 665,240 
90 632,488 777,366 772,297 614,077 608,695 569,170 518,730 479,037 409,253 
91 11,987 150,208 244,009 204 
92 1,538 22,128 23,666 
93 1,831 1,123 34,437 59,470 70,504 84,785 252,150 
94| 15,197,819 | 12,214'156 | 10,558,488 | 6,728,427 | 7,737,871 | 6,861,864 | 5,605,546 | 6,640,318 | 266,511,547 
95 75,585 96,846 71,868 43,981 37,280 38,140 44,375 38,659 505.5 

96 1,804 291,292 | 1,092,641 687,446 473,242 326,180 2,872,605 
97 14,378 103,096 117,474 
98| 1,942,926 | 1,946,852 | 1,771,435 | 1,573,938 | 1,586,261 | 1,471,734 | 1,385,281 | 1,288,862 | 69,612,445 
99| 1,584,094 925,769 874,332 798,099 689,342 602,705 566,882 539,015 | 28,584,664 

100 64,749 59,100 58,243 44,513 38,041 30,072 21,402 17,254 646,403 

101 1,437 674 391 22 2,524 

102 100 ; 6,500 

103 511 3,490 19,937 28,179 46,013 98,130 

104 5,592 7,066 2,093 14,751 

105 194,004 83,159 y 32,410 22,562 17,173 3,647 2,006 958,069 

106 1,865 730 2,595 

107 10,361 12,520 9,677 7,859 40,417 

108 11,671 12,199 12,930 13,436 77,492 279,719 415, 598 419,727 1,357,160 

109 300 351 711 

110 11,284 24,703 17,195 11,776 10, 401 9,685 85,044 

111 13,918 64,768 56,939 37,462 30,049 21,951 16,863 241,950 

112! 2,066,449 | 3,029,548 | 4,324,000 | 5,158,761 | 4,665,587 | 3,986,877 | 3,509,361 | 3,196,900 | 54,443,482 

113 1,331 12,809 17,135 8,278 10,014 8,785 : 3,972 68,218 

114 7,844 ae 

115 5,197 3,679 2,510 2,200 2,034 2,325 2,083 20,028 

116 49,944 309,063 | 3,153,931 | 2,449,431 | 2,307,454 | 2,463,304 | 1,945,822 | 1,467,118 14, 171,367 

117 2,733 1,000 1,000 45,852 154,780 238,352 321,763 226,851 14 

118 6,757 81,618 167,750 1956125 

119 33,608 33,608, 

120 5,830 5, 

121 8,275 9,155 8,106 8,266 6,344 6,206 8,690 5,953 79,562 

122 1,041 1,041 

123| 2,090,760 | 3,129,614 | 3,187,321 | 2,075,963 | 2,077,072 | 2,164,081 | 2,403,965 | 2,018,546 | 25,079,353 

124 . 1,552 1,552 

125 22,375 22,375 

126 621,221 597,377 609,211 476,750 440,435 481,944 563,198 444,405 5,662,028 

127 22,123 12,447 34,5 

128| 3,451,296 | 4,951,000 | 5,570,509 | 3,480,928 | 2,292,231 | 1,717,704 | 1,814,729 975,197 | 27,138,827 

129 9,419 43,435 52,854 

130 1,919 1,919 

131 2,000 58,000 108,761 100,650 122,449 158,796 154,017 704,673 

132 10,000 102,000 143,725 172,544 189,089 170,753 116,715 904,821 

133 16,368 284,000 385,000 317,011 321,699 339,829 424,186 374,694 2,462,787 

134 57,829 73,042 208,830 165,801 135,615 101,137 118,208 83,497 959, 

135 217,673 | 1,239,157 | 1,022,825 861,229 980,413 876,548 | 1,126,109 6,323,954 

136| 5,723,412 | 4,790,595 | 4,348,250 | 4,046,916 | 3,326,736 | 2,952,753 | 2,814,056 | 2'512,295 

137 ,594 | 2,947,000 | 6,818,000 | 5,683,705 | 4,787,212 | 3,179,647 | 2,847,376 | 1,698,582 | 29,696,336 

138 98,398 527,000 | 1,206,000 | 1,232,564 094, 

139 742,758 982,216 | 1,186,435 | 1,248,940 4,160,349 | 

140 621,773 667,399 557,555 454,079 2,300,806 

141} 181,397 160,478 176,961 127,924 110,980 165,075 195,605 154,709 3,905,320 

143 801,214 649,682 663,960 580,867 577,435 546,542 508,927 457,861 6,041,486 

1157 

144 ‘ 46,073 71,488 

145 9,244 14,396 17,804 22,318 63,762 

146 6,139 8,392 10,652 9,058 8,348 42,589 

147 | 54,325,488 | 60,702,823 | 74,604,104 | 71,545,697 | 78,071,298 | 83,286,523 | 92,381,343 | 81,295,917 1,276,897,248 
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contain errors which the writer has been 
unable to detect within the limited time 
available for this work. If such errors are 
called to our attention, corrections may be 
made in subsequent reports. In many cases, 
the information on gas production and 
reservoir pressures are based upon incom- 
plete field data. In general, the best 
information is obtained from a field that 
has an engineering chairman, who gathers, 
compiles and coordinates the available data. 

Table 3 gives estimated annual produc- 
tion. As some of the West Texas fields have 
changed names and boundaries since the 
discovery well was drilled therein, and as 
there is considerable variation in the 
reported production, dependent upon the 
source of the data, this table presents an 
interpretation of the readily available 
information. A more accurate table could 
be compiled from producers’ production 
records. 


DISCOVERIES ~ 


This district is credited with 15 new dis- 
coveries (Table 4) during the year, of which 
3 are producing from the Ordovician, 2 
from the Pennsylvanian and ro from the 
Permian. The author considers the most 
significant discoveries during the year to be 
the Fullerton, Embar and Monahans areas. 

The Fullerton field was discovered in 
No. 1 H. M. Wilson well, Fullerton Oil Co., 
sec. 15, block A-32, P.S.L., Andrews 
County, which drilled to a depth of 8005 ft. 


and was plugged back to a depth of 7280. | 


Pay was topped at 7045 ft. and the well 
flowed 682 bbl. of 43.1° gravity oil in 24 hr. 
after acid treatment. This well is significant 
in that it is the first well upon which 
complete information was available that is 
producing from the Tubb pay zone 
(Wichita) in the northern part of the 
Permian Basin. The possibilities for this 
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“pay” occurring on many of our northern 
Texas Permian Basin and New Mexico 
structures are believed to be great. 

The Embar discovery well was the No. 2 
University, Phillips Petroleum Co., sec. 30, 
block 1o, University survey, Andrews 
County. This well flowed 1422 bbl. of 44.5° 
gravity oil in 15 hr. naturally, from a depth 
of 7855 ft. Pay was topped at 7770 ft. 
Porosity is due to fracturing. 

The Monahans discovery well was the 
No. 1 Sealy-Smith Foundation, Shell Oil 
Co., sec. 38, block G. & M. M. B. & A. 
survey, Ward County, which flowed 2852 
bbl. of 46° gravity oil in 24 hr. after acid 
treatment, from a plugged-back depth of 
10,364 feet. Pay was topped at 10,082 feet. 

These two discoveries have many signifi- 
cant points in common. Both are producing 
from the Ellenburger (Lower Ordovician), 
and both areas have production in the Tubb 
pay zone. Both areas owe their discovery in 
a large part to geophysics. Both have shown 
possibilities in the Ordovician much farther 
north than heretofore explored. The possi- 
bilities opened up by these two discoveries 
are believed to be great. 
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Oil and Gas Production in West Central Texas in 1942 
By M. G. CHenry,* Member A.I.M.E. 


CAREFUL estimates indicate that during 
1942 new discoveries and extensions in 
West Central Texas added oil reserves 
slightly in excess of the eight million barrels 
produced. Drilling activity fell 4o per cent 
below 1941 and 82 per cent below the 
normal drilling activity of the late 1920'S. 
Total production for the district continued 
its downward trend, now being less than }5 
of the 42.7 million barrels peak in 1921. 
Rapid revival of activity is not probable 
under existing conditions, as costs of dis- 
covery, development and operations on 
the average probably now exceed current 
market price for the oil, the latter having 
remained constant since the spring of 1941. 
Costs have advanced materially since the 
third quarter of 1941, when reports to 
the Tariff Commission indicated a margin 
of profit of 13.3¢ per barrel. 

Physical as well as economic conditions 
are holding back the amount of drilling in 
this district. The lenticular sands are not 
suited to 4o-acre spacing regulations. There 
is no surplus of experienced oil-field labor. 
To reduce costs, much second-hand mate- 
rial is used for all except the deeper wells. 
Price controls have retarded movement 
of used equipment by prescribing maximum 
prices that are too low for the better 
grade material, thus making owners 
reluctant to sell. On the other hand, buyers 
are unwilling to pay ceiling prices asked 
by sellers for poor material. 

Seventeen new oil fields and five new 
gas fields were found during 1942. Exten- 
sions and deeper drilling brought favorable 
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results in eight older fields. The most 
significant new developments appear to 
have been in Coleman, Jones, Shackelford 
and Taylor Counties. A 5800-ft. completion 
in Wise County brought this county into | 
the producing column for the first time. 
None of these new discoveries can be 
rated above one million barrel reserve on 
the basis of present development. Probably 
the most important development was dis- 
covery of a deeper pay (Gunsight lime) 
in the Wimberly field of Jones County, 
which shows promise of producing over 
an area of about tooo acres. Jones and 
Shackelford Counties still lead the district 
in total annual production. 

Discovery of the Reddin pool, north 
central Taylor County, is credited to 
geochemical methods, making one success 
out of five or more wildcats based on such 
methods. Geophysical surveying increased 
decidedly during 1942 and returns from 
these studies are expected during coming 
years. Most of the wildcatting in the dis- 
trict is still based on surface and subsurface 
geological structural mapping, study of log 
data as to distribution of prospective pro- 
ducing reservoirs, and drilling in proximity 
to previous showings of oil and gas. 

Geological debate continues as to the 
proper correlation of the 100 to 300 ft. 
of gray lime that has produced more than 
too million barrels in the Parks, Brecken- 
ridge, Curry, Eliasville, Ibex, Pioneer and 
other important fields of this district. 
Fossils indicate that this limestone is 
younger than the Atoka beds of Oklahoma. 
On a structural basis most geologists 
include this formation with the Bend but a 
number of paleontologists believe it is more 
properly classified with the Strawn. 
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TABLE 1.—Oil and Gas Production in West Central Texas 


Area Proved, otal Oil Production, 
rs Acres Bbl. 
SB Year 
g Field, Count yi 
=| leld, County Dis- F To End of Durin; 
ie covery) Oil | Gas? 1942 1942" 
= 
5 
Brown County 
DP Byker s ociccSecic nt sian x enceninettcle lire weber eC RR ARR ee fillets eee 1926 300 864,032 6,312 
2) Byrd: Store.’ i: cttahece tevastelers bietaeaptetent vic har sloleree rae ele nie aanemleteecetere 1920 400 404,874 1,947 
5. Childress. ccd 5 cles sao aye cutelelnce harabra too oto Biers siete Ie alae olartaiate rere 1927 300 905,854 22,329 
At Clark Bullald. 365 Ge :.c.o's ever aetomn vie vote «nas tole pee ela hace a ere 1927 460 812,282 13,163 
Bi Crone Cat ered 7.552% ba doce ae decir ole oalale Sintae pute ti toyaaun aie sia 1921 2,300 6,491,266 72,183 
6 ne RARER PETIA Ee Ie Se BROT EY CLL ERTOT: Ae eR ey ee 1925 940 8,011,165 76,119 
SEAS COEDOY eins cm a tetc 8 Sie wed ale ty ial oles st Ale eens Dea aa Y, 2 Jel pre aes 1927 200 906,426 42,471 
8 Smith: Bilis U ererecatais. tha are, shoved eteejc alee aa yoielolh ic Cte oro ile Bacar GaN 1926 450 2,425,354 43,835 
QT tavee 290, inapoitGa. crs wn cote ent de Werner sg) ceetar ares ats ire, <OG hay am 1926 1,500 7,560,281 135,569 
TO) Othera. ct « cctaacie oie neni ses ohcreevaiee «cies oe Renate ites Maro aieener tated 1917 | 5,800 2,922,340 67,685 
11 Total Brown County secisn. stes oce ace. wataenaaitee ees See eR wee 12,650 31,303,874 461,613 
Callahan County 
LO" Bevan. AAs Beis tie aioe ete clot rbtnna a ary aoeas nictecpta aos aie a ee ta 1925 500 937,545 8,274 
13s MHatchetl > iscat wcoevtas commecni eet neon a rau ceieee ai teeta tere 1927 375 1,480,055 30,388 
14 *F Tsenhour. cook ac ae nurs ore ale nt ticle: t vise Oe Se calneteleteal ew ares a als eee rere 1923 600 2,289,056 21,293 
AO At MOUMEPAY tose bese sicjcae Acree cate arclovata’a.a Minnis ate a eam peile a eee ieee aes 1926 400 2,683,607 55,859 
NG} BSeraniton ees eres bie ccna Hacereverct ais aber aaa erste ate ae een 1939 160 85,364 20,163 
Diet Others cb saytet ernactarjaists elon dawid mon croe aie} Gaeta rents Bixee eames 1920 9,600 7,759,570 159,744 
18 Total CalishanCotnty <\ <..2h7 8a. ccmaslee see selce oos ones ats a ee 11,635 15,233,197 295, 721 
‘coleman County 
LOe th Ansao-Morrig 5 2..,.tas asiveses cinerea celkte arn ae aatee eeletareiel dite ee x aera 1937 200 204,776 46,300 
203|| Burkett; shallow. <succ fos eirs oan thehae chin is» Glebtwiansraale as isle acalre a ete 1924 850 2,535,898 62,863 
Za Burkatkdeep couse: assole siowiaieaiels ale ainsa pte ert cioioniee meen rte 1930 160 722,141 9,258, 
QB Coker nese occ otro cade olsen arbaie Rake Qaterel afer ene Ohi os Aat SES 1942 300 53,729 53,729 
23 MeDibrell-Gaylo-ce.ccc<tie\c sanders one ck nee aise okie See ele aw eLanineets 1926 320 536,379 35,469 
Darl Magtlanidiss:.ia/icstie as saleta et arecote ners Gees slot ye clos ocelot orci ate ta tete at 1927 270 2,136,575 30,569 
25 «il Goldsbord it as a4 takers. ce cero ntaetesletaay ait ign er ines ance ate eae 1927 260 000 48,024 
SO giennings ote ct ashes «y cale Se ack cn tis alone eto RTd Se tle) sac ennte eed 1926 160 509,780 12,679 
QT AN Sia Ned A. 5 scarantniiconstyatua bh ten alee east: eat beieerace ciaraionk aioe 1941 200 16,022 3, 
DB NOVICR Acca: lstc sa nvr tervarh oan Bole italeuten aati: ee ete aera 1927 1,000 886,109 272,629 
20 Overall § tae jcadanirous ina ioe hee cate EE ae cele ease Seton 1927 240 1,415,043 37,476 
O0n Gants Annas yo 7b cchee cates eh asin dae et ee meio ae 1915 240 | 8,000 476,716 11,212 > 
Si Siiver Valleys viosc sce saniet a tcataemed a aes so Mee a eee th ae ae 1941 640 119,361 95,777 
32 ae oiiee Slaesey +. oe aealenen ce es Mek Got REC Na Tene aes 1929 240 475,183 17,093 
Bao COLORS Siete «ahd. s Srctulng wvassronie A tule rani Ween eeee PE eaialch reine Rana 1910 1,000 1,270,608 40,931 
34 Total Coleman County: c/.stecs acai ter ae eleceie on rene 6,080 12,191,260 787,612 
Comanche County : 
BRU Amity, Erntenitine hai, can eins sorte Seam eRe PR teenie Sete web 1939 230,343 69,167 
36 ee awe Pahari seo Rie cece ORO Te aetna tart ctrns ceteris ince seine 1919 800 1,700,000 15,108 — 
Bia OLDEEN LL Aa er Si as oct ende 7 ree CR Teme Rates Ue eine ones 1918 881,247 10,454 
38 Total Comanclia, County v.acsatsie cons: ote orn eiiaseirs inaa nein ek 1,811,590 94,729 — 
Comanche, Eastland County 
BD, | MCSOSINOIUR «cpt ts een tion tebe ces anmareh le Orin vs eaitah cee 1918 | 6,200 23,641,842 | 138,942 
Eastland County ‘ 
AOS Car DOM ais ioe eisis siviaaai cater cere enemas teteiet Rion Ne aam are a oe 19389 200 75,707 18,807 
ALG EMA Durty amen py tc uals ak ae ate ole arene eo ale ne AORN Aula e ce tase Ne ee 1919 400 1,138,850 7,269 
ASTM AMAT Thc Cora igeotoarsterttatetnoc ron Cine Daath coaniaatae ded 1922 300 1,019,617 35, 
43 Fn ety ih eR rae eee eek eRe eee ahs CERT rT eo ce 1919 1,400 5,661,613 50,987 
MES ROM SOUE Sepa ove caine’ cis 'crernineta oat CART RRC ITT rotate tas 1926 250 1,560,452 25,651 
ABC ORRBPA MP eR pteys soe 5 a bsieplve nae erm! ae sone cee Mec RSL I MeN ee ree 1917 | 28,000 66, 390,128 } 543,364 
46 Total Mastiand Coautys cen s atowk te ietacieted size Meteo wien eae 40,550 75,846,187 676,936 
Fisher County 
AT A\ Howard eee tacirsis s.oidie t sasidelae we Gitiok Nala t Rew). tastes soieeuh ites 1934 100 203,672 8,493 
AR MGC RUM EU Gerry si i.Ch0 Go awe enemas arcane etedah san ota Cae 1941 200 63,989 46,173 
PURINE. CU rtd ar ae ae Ree een Et Coon riitcc on eee cra tyes 1936 640 1,323,802 113,366 
BOM PROV BOD erred s wide s'ssse Catv ev oe aigatne ere atau emial eh aw atawe Gees 1928 100 1 724, "240 396,364 
51 | West Rotan Per ans Ca ck SERN edi bate VERE: aon aon 1937 80 67,351 7,189 
52 Motalushan County: 5.7: «vet 1 ccm ie tae tin eel een etal als I ere 3,920 13,383,054 | 571,585 
Haskell County . 
BS Se WROD srrses rei cteteetta ts, oYs. 04s, 5 ite aoe pantie eee Peseta Ont ace are aie ok oT 1942 40 3,317 3,317 
BE | MOOS, 2 eee itis co wih taeeay Re aa ae 1928 80 123,053 | 4,712 
55 | en SA noc co OOM Denon Moon has greet tb i DOPE APRS AAC 1938 80 70,598 0, 
6G) -{ Others enc Gost euerata a s'v-achudws uae ote i MEINE thal bss oer el ae 10 12,072 
57 Total Baakel Ootntg 6:0: 6 cone ee renee ire cae comneae 210 209,040 18,838 
Jones County , 
BS 2) AKAIG oe cte cas arity an’ etis.c 4 ro aisle stele otedttns tra totes. 3316 hag cea 1938 400 263,273 | 119, ey : 
65,800 | 
2, 492, 231 


» Footnotes to column heads and explanation of symbols are given on page 264. 
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TABLE 1.—(Continued) 


E 
a ; har- 
g Name Age? acters 
A} Oile | Average 
1 Fry Pen 
2 Big Saline Pen . 
3 Childress Pen S 
4 Ty Pen 8 
5 Cross Cut Pen § 
6 Fry Pen iS 
7 Fry Pen $ 
8 Fry Pen § 
a Blake Pen 8 
11 Pen SL 
12 Cross Plains Pen 8 
13 Moutray Per 8 
14 Isenhour Per Pen 8 
15 Moutray Per g 
te potley a Pen s 
oran to Ellenburger Per-Ord L 
18 | 1,134 ; e 
19 13 Morris-Cross Cut Pen 8 
20 173 34 Burkett Pen $ 
21 IVE 41 Cross Cut Pen 8 
22 fl 42 Morris Pen $ 
23 18 42 Morris, Basal Big Saline Pen §-Cong. 
24 15 42 Up. Fry Pen 8 
25 10 42 Gardner Pen § 
26 24 32 Jennings Pen 8 
27 6 . 42 Morris-Gray Pen iS] 
28 49 41 Gardner Pen iS) 
29 15 42 Canyon-Strawn (5) Pen 8 
30 10 39 Fry-Big Saline (Gas) Pen 8 
31 12 43 Gray Pen 8 
32 16 40 Fry-Gardner Pen iS} 
33 39 Pueblo to Ellenburger Per to Ord §-L 
34 424 
35 58 38 Blake Pen 8 
36 39 Sipe Springs Pen 8 
37 Strawn-Bend Ellenburger Pen-Ord §,L 
38 123 
39 58 40 Desdemona (Big Saline) Pen iS] 
40 13 40 Caddo Pool Black lime Pen L 
41 4 31 Big Saline Pen L 
42 49 38 Strawn Pen 8 
43 56 41 Pioneer (Parks) Pen L 
44 8 38 Big Saline Pen iS) 
45 355 Strawn-Bend Ellenburger Pen-Ord 8, L 
46 485 
47 Ui Saddle Creek Per L 
48 7 42 Saddle Creek Per L 
49 28 38 Camp Colorado Per L 
50 101 39 Saddle Creek Per L 
51 2 39 Camp Colorado Per L 
52 140 
53 1 40 Canyon Pen § 
54 6 38 | Hope Pen s 
ee 3 39 Up Canyon Pen 
57 
28 39 Bluff Creek Per 8 
3 36 King 8 
55 42 | Palo Pinto Pen L 
68 42 | Palo Pinto Pen L 
9 42 | Palo Pinto Pen L 
74 42 | Palo Pinto Pen L 
67 39 | Pueblo Thrifty (6) Per Pen 8, L 
44 37 Thrifty : en 
21 39 Camp Colorado, Upper Cisco (4) Per Pen L,8 
13 39 Sie Pen 8 
Bluff Creek Per 8 


Producing Formation 


Depth, Ave. Ft. 


Struc- 
Top Bottoms h 
Prod. Prod. tore 
Zone Wells 
1,300 NL 
2,450 A 
800 AL 
1,150 NL 
1,200 NL 
1,300 NL 
1,300 NL 
1,300 NL 
1,200 NL 
100 3,000 
1,780 NL 
400 NL 
700 NL 
750 DL 
1,675 NL 
150 4,300 
2,100 NL 
400 NL 
1,550 NL 
3,060 NL 
1,900 3,200 NL 
2,000 NL 
3,875 AL 
1,200 NL 
3,900 NL 
3,600 NL 
2,100 DL 
1,500 NL 
3,600 NL 
1,450 NL 
400 3,850 . 
600 NL 
350 NL 
800 4,000 
2,750 DL 
2,600 NC 
3,100 A 
1,200 NL 
2,450 AF 
3,600 oN; 
900 4,100 N-A] 
3,670 NC 
3,330 N 
3,500 N 
3,100 A 
3,600 NC 
2,685 D 
1,800 NL 
2,850 A 
2,150 A 
2,640 NL 
3,260 D 
3,250 A 
3,240 A 
3,245 A 
1,900 2,300 D 
2,000 D 
2,350 3,000 A 
2,040 A 
NL 
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TABLE 1.—(Continued) 


Area Proved, ota 
es Acres Bbl. 
q _ 
Field, County . Dis T 
= o End of 
Z covery Oil Gas? 1942 
& 
69! || Noodle Crdek* 57-5... cee stnee eeu hime te ant nee on eRe 1927 | 1,030 7,169,579 
70 | Noodle South. . 1941 160 602 
71 | Sandy mies H Hi 500 395,402 
72 | Sayles. 640 2,376,020 
73 | Stith.. 100 25,858 
74 | Triplet... 160 67,022 
75 | Wimberly 1,000 209,749 
TOs ‘Others tees, 6. gees os 320 397,977 
77 9,050 22,977,084 
78 | Strawn... 1,200 3,046,251 
79 | Others... a 1,500 2,122,229 
80 ‘Lotal Palow into! Count yencteeis a cine ere eee ere : : 2,700 5,168,480 
Shackelford County . 
yi SUT eal 61 as oe See ee oct Men siete aR oom ace 1930 940 4,320,276 
82. |iCodkn: ees... 1925 1,500 17,753,734 
83 | Frye 1925 120 351,295 
84 | Hope 1923 220 1,491,513 
85 | Ibex 1921 1,240 2,484,375 
86 | Ivy 1937 9 1,876,681 
87 | Nail 1927 400 566,398 
88 | Newell......... 1924 640 953,372 
89 | Simmons-Harvey. 1925 160 461,461 
90 ‘Ayeaiee pe 1927 300 2,558,901 
OLE Others ss eoedes.s ces 1911 6,580 11,346,397 
92 Total Shackelford County. 13,000 44,164,403 
Stephens County 
93 | Curry...... Bead. cats elie is 2) via) s/~ tage aerpead «gale cetera teen ler aha 1921 2,600 9,851,169 
94 | Loving (Eolian).. 1939 320 141,986 
95 | Strawn-Hohertz. . fe ep AGS 850 4,786,097 
96 |Stribling......... SFiehs ..| 1939 320 179,947 
97 ne: 45,910 115,116,474 
98 R 130,075,673 
99 80 31,733 
100 40 29,452 
101 80 103,171 
102 Total Stonewall County... : 200 164,356 
Taylor County 
103 | Bowles 120 107,677 
104 ¢ 200 61,054 
105 100 14,600 
106 240 158,797 
107 80 9,936 
108 320 435,764 
109 1,060 784,879 
Throckmorton County 
RIGS IMoknightat .scamimccraca seth wenatccg) ccc meen Beery cae |i 160 28,017 
PUL Parrott Memes sactrens hens ..| 1941 80 9,097 
112 | Woodson (dee » Lae ..| 1929 320 1,942,045 
113 | Woodson (shallow). 1926 200 795,097 
14: Jl Obbieras seesgaibs vaste tests ..| 1924 | 1,000 1,084,766 
115 Total Throckmorton Coun Yi saGEihID ss Seiaarote dita Aden on ee ate 1,760 3, 859,002 
e County 
TAG Al Park: Sorinige forester ieS aicheseyey es xaie's coin ooo cist eae Reet let etek 1942 40 623 
Young grace! 
DUCA AtigaceOraharn 58 sm, ca tas he dasintet te = ate ..| 1938 160 68,002 
113 °| Briar Creeks. cccc eke ess ..{ 1941 280 70,090 
119 1921 | 1,100 4,023,632 
120 1941 160 43,015 
121 1941 200 18,694 
LAZB irae eens oe cic sales sie cionsea sie a eachattetem Soh cl neater ate 1926 400 1,792,294 
DOO ali retaattny Vaniics <7, Poni = a,x. teeo! sje Sale Gcecnuw slbane haa Relener: ROIs ahs 1930 320 859,528 
Dae MAIER CLUS oe eh ace 8 Urs cctale oie evn ane Ane SAE OR Tee ons aye herrea 1921 640 1,638,616 
YT UC it hare rssicon a en CRE CCR EO Cee Monee tee ene 1929 | 2,000 2,826,253 
126 sil erly atsOVAR ee <a. ave, ads, cte vines, Saraiva al efudh aha. Shere OME Roca tis enero To 1941 120 26,855 
UAT ISSN a eiieerr ercrcig ta atorer,sGeistnte Srilecos s-abeisie's chet A ORME M ore. o-crarstnuserenteen hes 1929 400 1,136,793 
128 | Knight.........0..s0eseeee secre eens eee tener tee ence e eee e ees 1938 400 618, 
TOT NCHOS craeect Ps ah Sore avis assiemncts 3s hte 3 he aire oe RRR ea eet feane 1939 | 1,000 546,128 
180 4 Lupton chistes gxtencsntenx ocrsa calcio a.tls ota eee art eee nee 1936 500 551,000 
1OUF | Martin veered ise hese Been es Ue sat cere nee Om een et eee 1937 100 67,002 


79,448,992 


uction, 


During 
1942. 


144,106 
3 


si5.010 
1,131,466 


ad 
9,83: 
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Z 
; TABLE 1.—(Continued) 
: 
RE hc LuiC hArictcn ELT Mao Lo aoe inl GL ee 
7 - of Oil ne ‘ara oe Producing Formation 
S| Wells |. 
ee 8 | ing of | Oravity Depth, Avg. Ft. 
e _ 1942 | at 60°F, Name Agee ee Top Bottoms Strug- 
___ & | Producing] Weighted Berets kV prod. (ee Prod, (epueae 
; taal Oile Average Zone Wells 
a¢ 69 68 38 Camp Colorad Pi 
e 7 6 Me wdliwestia sn. Pen g 2950 » 
; 71 27 37 Bluff Creek Per S) 1,900 NL 
72 79 41 Cook Pen 8 1,950 NL 
73 4 42 Flippen Gunsight 8 2,350 2,670 D 
74 5 36-42 | Cook King ; Per Pen 2,190 2,700 D 
75 42 42 L. Wolfcamp Cisco (7) Per Pen 8, L 2,100 3,300 
: at Wolf Camp Cisco Canyon Pen §,L 
100 Strawn Big Saline Per §,L NL 
44 Strawn Bend Per §,L 
144 
262 37 Bluff Creek Per 8 1,600 NL 
388 37 Cook Pen Sy) ‘00 ML 
59 35 Frye Per iS) 450 NL 
56 37 Hope Pen 8 1,500 NL 
20 39 Ibex Pen L 3,500 A 
85 39 Cook, King, Palo Pinto Pen §,L 1,700 3,200 A 
40 40 Bluff Ck., Cook Per Pen 8 1,400 NL 
84 37 Tannehill Per iS) 1,100 NL 
20 39 Bluff Creek Per 8 1,700 N 
62 38 Tannehill Per N) 1,150 NL 
aoe Wolfcamp to Ellenburger Per-Ord §-L 200 4,600 
51 38 Up. Parks fm. Pen L 3,100 A 
14 43 Up. Parks fm. Pen L 3,500 A 
84 39 Strawn Pen 8 1,850 MLN 
13 _ 42 Up. Parks-fm. Pen L 3,600 A 
495 Strawn-Bend-Ellenburger Penn-Ord §-L 1,900 4,500 
657 
2 40 Miss-Strawn Mis-Pen L-S 6,060 5,150 
1 39 Palo Pinto Pen L 4,725 A 
2 41 Palo Pinto Pen L 5,175 AL 
G 
8 Cook : Pen 8 1,750 NL 
9 38 Dothan-L. Hope Per-Pen L 2,020 2,625 
4 40 Flippen-Hope Pen L 2,250 2,450 D 
13 36 Flippen Pen L 2,400 D 
2 42 ope Pen L 2,770 
18 Wolf Camp-Canyon Per-Pen 
54 
2 40 Parks Pen L 4,050 A 
1 40 Parks Pen L 4,020 A 
11 38 Parks Pen L 3,900 A 
6 37 Canyon Strawn (3) Pena 1,750 3,150 A 
220 Cisco to Chappel Pen-Mis §,L 300 105 
240 
1 39 _| Big Saline Pen iS) 5,818 
3 40 Chappel-Eastland Lake-Strawn Mis Pen L-5 4,600 2,865 A 
7 41 Parks-Chappel Pen Mis L 4,100 4,900 A 
35 41 Strawn-Bend-(5) Pen 5-L 1,900 4,250 AL 
4 45 Chappel Mis L 4,925 D 
5 41 Parks-Chappel Pen-Mis L 4,100 4,900 D 
14 41 Strawn (2) Eastland Lake Pen §-L 2,100 3,850 D 
20 40 Strawn (2) Pen S 2,650 AL 
.18 41 Strawn (4) ; Pen S. 1,650 3,000 NL 
59 42 Parks Eastland Lake-Big Saline............. Pen L-5 3,850 | 4,300-4,400 A 
3 41 Gare Parks s Se 3,400 | 4,075-4,265 fs 
24 41 oren en 5 
32 41 | Eastland Lake ; 38,800 A 
28 40 Strawn Bend Miss Pen Mis §-L 2,750 | 4,000-4,760 A 
21 41 Parks en 3,700 NL 
3 41 Strawn Parks Miss Ms Pen LS 2,150 cre . 
3 44 is z 
54 42 Strawn Eastland Lake-Big Saline Pen L-S 3,425 | 3,750-4,000 A 
61 43 Eastland Lake Pen L 4,000 A 
3 aot raeays Chappel Pen Mi si | 1,850 790 | D-AL 
40 Strawn (6) Bend (2) Chap) en Mis - ¥ 
i 42 Ss 2 ie Mis-Pen L 5,050 4,000 A 
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Because of the large number and the 
localized occurrence of most of its produc- 
ing reservoirs, this district doubtless will 
offer possibilities of successful wildcatting 
for many years to come. Accumulating data 
and closer study should continue to main- 
tain a fairly favorable ratio of successful 
wildcat tests. 

In the field of petroleum engineering 
the Cook pool of Shackelford County con- 
tinues to demonstrate the effectiveness of 
well-administered gas drives. Past recover- 
ies of more than 17 million barrels represent 
a yield of about 800 bbl. per acre-foot. 
Ultimate percentage recovery comparable 
to maximum expectations under an effec- 
tive natural water drive is indicated by 
past yield and present slow decline. Arti- 
ficial water drive projects are progressing 
favorably in several shallow sand fields of 
Throckmorton, Shackelford and Callahan 
Counties. It has been found that old wells 
relatively widely spaced may be used satis- 
factorily, thereby reducing flooding costs 
by about 24 as compared with the orthodox 
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Bradford methods. Restrictions imposed by 
proration have rendered more difficult the 
avoidance of excessive gas-oil ratios in 
gas-drive fields. Intermittent flow appears 
to be helpful in avoiding undersaturated 
conditions near the well. Apparently, as 
shown by laboratory tests,1 permeabilities 
to gas rapidly increase and to oil greatly 
decrease upon a moderate lessening of oil 
saturation. Limiting daily flow to the 
period during which favorable gas-oil ratios 
prevail appears to be helpful in maintaining 
more favorable reservoir conditions. 

In Young County, omitted in recent 
reports for North Texas and West Central 
Texas in these volumes, at least eight new 
fields and four new pays in older fields 
were found in 1942. Four of these new 
successes were from Mississippian lime- 
stone. The year’s production from this 
county totalled 3,618,000 bbl., bringing 
cumulative total to almost 80,000,000 
barrels. - 


1H. G. Botset: A.I.M.E. 


136, 94, Fig. 3. 


Trans. (1940) 
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Oil and Gas Development in West Virginia during 1942 
By Davip B. Recer,* Memper A.I.M.E. 


Witpcat drilling for new supplies of gas 
and the expansion of previously discovered 
oil and gas pools were the principal petro- 
leum activities in West Virginia during 
1942. Much of the new gas exploration is 
still uncompleted and still indecisive but 
various wildcats made substantial exten- 
sions to existing pools. Out of 53 wildcats 
drilled 27 resulted in commercial gas and 6 
in commercial oil. Four of the oil discoveries 
also had commercial gas. 

No strictly new pools of oil or gas can 
safely be described as discovered but sev- 
eral scattered oil and gas wells previously 
drilled have been confirmed as the openers 
of definite pools; also, various completions 


closed wide gaps between apparent gas 


pools already discovered. The proved oil 
territory of the state was increased about 
4850 acres and the proved gas territory 
about 51,000 acres. The new proved oil 
reserves should about balance withdrawals 


and the new gas may represent a substan- , 


tial increase. 
Aside from the drilling in four rather 
lively pools, oil activity was slight because 


of unfavorable operating conditions and 


prices. Gas drilling also declined for reasons 


beyond the control of the operators. The 


account of operations, as gathered from 
trade journals and other reporting services, 
shows that 797 new wells were drilled, pro- 
viding 119 new oil wells with 2762 bbl. of 
daily new production; 536 new gas wells 
with 1,228,501,000 cu. ft. of daily open 
flow; and 142 dry holes. Also, 76 old wells 
were drilled to deeper sands, with 71 bbl. 
and 26,034,000 cu. ft. of added production. 


es 
Manuscript received at the office of the 


Institute, March 6, 1943. 
* Consulting Geologist, Morgantown, W. Va. 


On the new wells the oil average was 23.21 
bbl. per well per day; and the gas average 
was 2,270,406 cu. ft. per well per day. On 
new wells the ratio of dry holes to comple- 
tions was 17.82 per cent. On deeper drilling 
the ratio of failures was 21.05 per cent. 

Production of oil for the year was esti- 
mated by the Oil and Gas Journal as 
3,492,000 bbl., as compared with 3,378,000 
bbl. in 1941. 

Production of natural gas for the year is 
estimated by the author as 220,000,000,000 
cu. ft., as compared with the U. S. Bureau 
of Mines final figures of 207,000,000,000 
cu. ft.* in 1941. 


GENERAL STATE OF INDUSTRY 


Leasing of wildcat acreage increased 
considerably. The total land of all classes 
under lease may now exceed 5,000,000 
acres. Taking into consideration comple- 
tions, abandonments and corrected figures 
or estimates, Table 1 shows cumulative 
and late annual statistics. 


New Poors AND EXTENSIONS 


Table 2 shows the principal areas of 
drilling activity during 1942. Various con- 
solidations of territory, hitherto treated 
as separate pools, have been made. In addi- 
tion to these active pools, extensive drilling 
was done in numerous other areas where 
pool boundaries can hardly be defined. 


SuMMARY OF EXPLORATION 


Table 3 gives a summary of important 
wildcat or exploratory wells drilled during 
* The Public Service Commission of West 


Virginia reports (by letter) 233,697,611,000 
cu. ft. 
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1942, together with some others that have 
revealed unexpected deeper production in 
old fields. 


DEVELOPMENT IN ORISKANY SAND 


Drilling to the deep Oriskany sand 
(L. Dev.) increased in 1942, the total count 
showing 242 tests, of which 205 had com- 
mercial Oriskany gas. This sand furnished 
86 per cent of the new gas discovered dur- 
ing the year. Virtually all of this Oriskany 
gas comes from the Charleston field of 
Jackson, Kanawha and Putnam Counties, 
where the field limit may not be greatly 
extended and where the proved area may 
be mostly drilled in the next two or three 
years. Of the rs tests drilled outside of this 
field, only 2 had commercial Oriskany gas 
and the volumes of both were small (see 
Table 3 for these outside tests). 

In the Charleston gas field, as summa- 
rized in Table 4, there was continued activ- 
ity and several pools merged into the larger 
field. On the north it cannot extend much 
farther because of dry holes in Wood and 
Wirt Counties. On the east it is closely 
defined by about 20 dry holes, of which at 
least 15 have shown salt water. On the 
south it may extend to northern Boone 
County, where six small Oriskany wells 
have been drilled. On the west only one 
salt water well has appeared, but 10 or 
12 wells showing tight or thinned-out sand 
seem to limit any wide extension. On the 
southwest a considerable amount of possi- 
ble Oriskany territory yet remains to be 
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explored in Loudon district, Kanawha — 
County. e 
The total production of this field since — 
discovery is reported as about 450 billion — 
cu. ft. of which about 120 billion were 
taken out in 1942. Rock pressures now 
range from 200 to 1500 lb., depending on 


project was started in a Gilmer County 
oil pool but will require several months to 
show definite results. Acidization of lime 
wells in Kanawha County and of lime gas 
wells in Raleigh County and elsewhere has 
been very successful. Underground storage 
of gas in depleted sands for peak winter 
use has been put into substantial practice. 
One company reports the successful opera- 
tion of six projects in Pennsylvania and 
West Virginia, with two additional projects 
under test. 


TABLE 1.—Production Statistics, West Virginia 


Period 
Number 
of Wells 


COLGHGIOL TOAD es ceere hs pial OeTON AeptaeRiste ont 
During 1941 


- 17,382 
DuriigelOA9 sows ett es a clewdistane seit, wok, 


17,051 


“1s Well per 
‘Gare, | Day, 
Produced u. Bt. 


Bbl. 
Produced 


Number 
of Wells 


420,201,000 
3,378,0007 
3,492,000 


2,133,458 
207,0815 
220,000¢ 


13,878 


53 40,999 
.56 14,114 


42,705 


* Oil and Gas Journal, estimate. 
>» U.S. Bureau of Mines, final figures. 
¢ Author’s estimate. 


; 
the production status of the locality. In 
the presently proved territory perhaps 
nearly one half of the available gas has 
now been recovered. 

OPERATING TECHNOLOGY 
No considerable changes or improve- 
ments in operating technique are reported 
for the year. Secondary recovery of oil, 
mostly by gas, or combined gas-air injec- 
tion, continues to be used successfully in 
various old fields. A new gas repressuring 
Pree LINEs, COMPRESSOR STATIONS AND 

MARKETS 

Building of pipe lines has not been 
extensive during the year. In Gilmer 
County, the Pittsburgh and West Virginia 
Average Gas Average 
il per Gas per 
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Wells, Initial Production and Proved Territory 
Pool (Oil or Gas), Count es Oil Gas 
and Producing Sand x Period 
2 Average Average Dry | Proved 
Number | Bol. per | Num: | M Cu. | average Holes | Acres 
of Wells| Weil | betof | Ft per | R 
per Day Wells | Well ee 
- per Day 
Bulltown (gas),* Braxton— | Before 1942 tc) 2 
B. I., 30-ft., G. Stray, | During 1942 () x ob 656 : a 
Gord., Fifth Total 0 6 4 ao 66 3 one 
Barboursville (gas), Cabell | Before 1942 0 I9 ‘ : 6 ey 
—Berea and B. shale Derg, 1942 co) 5 80 487 2 pee 
otal (0) 
Syeamore (oil), Calhoun— | Before 1942 24 A ay aot ‘ bE arete 
B.1. During 1942 2 16.4 a 184 350 : T30e8 
Total 45 : 5 I 600 
Morocco (gas), Clay—B. Before 1942 ra) a 1,600 
im., B. i. During 1942 Cy) 4 1,285 5 200 
: Total 9) Il : 500 
Reed Fork (oil), Clay—B. I. | Before 1942 40? 0 = F000. 
During 1942 9 3.0 (a) 0 THe 
Total 49? ° 3 . 
Villa Nova (gas), Braxton | Before 1942 2 54 0 Ba009 
and Clay—Salt, Blue M., During 1942 (a) 17 543 472 S eee 
B. Lm., B. I. Total 2 71 j s eee 
Alice (oil), Gilmer—Max- | Before 1942 4 2 307 A ES 
ton, B. Lm., B. I. es eepp aut B 149 0 0 ee 
ota’ 6 2 
Charleston (gas field) (ex- Before 1942 I 150 632 5 7 AO8 
cluding Higginbotham | During ous 0) AA es seen os eee a 
Run oil pool), Jackson, Total I 835 5,700 Bier estcos 
papewhe and Putnam— LS vi Saas 68 TS9;000 
riskany 
Leroy (oil), Jackson—Berea Before 1942 3 0 0 50 
During 1942 3 26 I I 550 
; : Total 6 28 I 2406 I aoe 
Eightmile Fork (gas), Kana- Before 1942 0 3 473 0 700 
wha—Squaw, Berea During 942 to) 4 187 0 50 
ota (e) 20 
Higginbotham _ Run (oil), | Before 1942 7 : 2 : oe 
Kanawha—B. Lm. During 1942 13 124 2 1,033 5 I00 
Total 20 2 1,033 6 200 
Griffithsville (oil), Lincoln—| Before 1942 400? 9,000 
Berea During 1942 #5 9.4 0 3,000 
Total 405? TEtGOO 
Spurlockville (gas), Lincoln | Before 1942 ° 38+ 357 403 4+ 19,000 
—Berea, B. shale Dusing 1a 0 17 497 383 0 hic 
: ota co) 55+ 00 8 
Maxwell (gas and oil),| Before 1942 2 5 6 ah eg ae sare 
Pleasants—Salt, Maxton, During 1942 I 6 A aa 
: Keener, B. I., Squaw Total 3 5 6 234 440 z 400 
‘Trace Fork (gas), Putnam— Before 1942 I 64 864 yar 4 12,000 
om Sait, B. Lm., Berea, During 1942 C) 40 310 483 I 13,000 
Brown shale Total I 104 414 500 5 25,000 
_ Slab Fork (gas), Raleigh— | Before 1942 o 6 I 800 
Stony Gap, Maxton, During 1942 fo) 4 ° 200 
4 Lm. : Total (6) a) 857 515 I I,000 
: Lost Run (gas), Taylor— Before 1942 is) 5 242 250 2 “100 
i stn to) 2 yer 233 2 600 
: . ota ) 22 240 
Lorentz (gas), Upshur—so- Before 1942 () 14 207 1,203 a 2 ae 
ft. Gord., Fifth, Benson Dee ee 0 8 529 | 1,054 ) 2,500 
ota to) 22 400 | 1,119 
Rock Cave (gas), Upshur— Before 1942 to) 5 243 364 fon 
B. I., Squaw, Gord., Ben- Bove ee ° a 600 381 0 200 
son é ota {o) Tez 451 377 0 Dia 
‘Evergreen (gas), Upshur— | Before 1942 to) 23 5 Baee 
Gord., Fifth, Riley, Ben- During 1942 Co) 12 566 515 4 1,000 
son Tot (0) to) 35 9 4,500 
Crum (gas), Wayne—Salt, Before 1942 i, 2 6 4 1,000 
B. Lm., B. I. During 1942 Co} 2 0 O 
; Tota I 2 6 1,671 509 4 1,000 
Ogdin (Gan Wood—Cow | Before 1942 25? 25? ? ? 1,000 
Run, Berea During 1942 2 5 a 134 280 I 500 
; Total 27? ? ? 1,500 


2 Abbreviations as follows: B. 1., Big Injun; B.Lm., Big Lime; Blue M., Blue Monday; B. shale, Brown shale; 
Gordon; G. Stray, Gordon Stray; 30-ft., T ‘hirty-foot sand v 
M cu. ft., which soon ex austed. ~ 


-foot sand; Gord., 


50-ft., Fift 
es a 1914 wildcat of 25,000 


’ Inclu 
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TABLE 3.—I mportant Wildcats Drilled in West Virginia during 1942 


Location 
Magisterial Deeth, 
agisteria lepth, 
County District FL 

S Lat. Long. 
Z 

E 
& 

1. | Boonies 3c neta eee Crook 4.37 mi. 8. of 38°05’ | 3.26 mi. W. of 81°40’| 5,373 

Broxton. c6.c3.. ase eee eee Birch 1.18 mi. S. of 38°35’ | 3.52 mi. W. of 80°45’|" 2,523 

; ot aime me ik sre Birch 1.78 mi. 8. of 38°35’ 4.43 mi. W. of 80°45 2/340 

A PBraxton se. foe > cisieaniaten Otter 1.86 mi. 8. of 38°40’ | 2.41 mi. W. of 80°40’ 2,735 

5 | Braxton .| Salt Lick 0.46 mi. S. of 38°50/ | 2.02 mi. W. of 80°30’| 2,093 

LE See ee APSE Site tic Buffalo 4.64 mi. S. of 38°35/ | 3.70 mi. W. of 80°55’| 2,208 

PVC cb usienc casa foe stew econ Buffalo 0.55 mi. S. of 38°30’ | 0.44 mi. W. of 81°00’| 2,229 

B Clay tis. case taen, cel oeismoseiae Henry 1.92 mi. S. of 38°30’ | 1.94 mi. W. of 80°05’| 2,076 

Oil Olavoaves stontauciceen tere Ste ae Henry 1.42 mi. S. of 38°30’ | 1.72 mi. W. of 81°00’| 2,234 
Uf) Gilmerss iy ceiae ule paces Troy 4.51 mi. 8. of 39°05’ | 3.30 mi. W. of 80°45’| 1,648 
PI Gilera seen sony teen tee Troy 4.65 mi. S. of 39°05’ | 3.38 mi. W. of 80°45 | 1,720 
PAN Pe ENT Cl ee AEG CAP amr Clay 3.40 mi. 8. of 40°35’ | 0.94 mi. W. of 80°35’| 4,829 
T3i Harrisons. s+2 erect eee eee Eagle 3.80 mi. S. of 39°30/ | 1.48 mi. W. of 80°20’! 6,900 
14| Jackson.................,.....+| Ravenswood 3.75 mi. S. of 38°55’ | 0.80 mi. W. of 81°35’| 5,250 
TIL SHON ay Ate aes ee Ravenswood 1.54 mi. S. of 88°55’ | 3.14 mi. W. of 81°30’| 2,660 
TEI MUMRMOE tis otconbtcpeartear nas ee Ripley 4,14 mi. S. of 38°55’ | 3.67 mi. W. of 81°35’| 5,187 
AR Lak i Cee ele Senne en, Ac: Ripley 4,29 mi. 8. of 38°50’ | 3.68 mi. W. of 81°35’| 4,977 
TT RIGU EMO eran; ot hares scant Ripley 0.86 mi. 8. of 38°40’ | 2.62 mi. W. of 81°40’! 5,208 
MOS PAGKEOB yee oynie nie Sicert © nal aise Ripley 4.85 mi. 8. of 38°50’ | 0.49 mi. W. of 81°40’| 5,298 
Sit Vasksan. ok oe ive.c cts hes arene Ripley 5.25 mi. 8. of 38°45’ | 2.10 mi. W. of 81°40’| 5,291 
BUT AGKROW 2h ci sao ate vant Washington 2.60 mi. 8. of 38°50 | 2.01 mi. W. of 81°35’| 5,251 
PUN GACKSOD ahaa ce rcittee sate. ce inte eo Washington 3.40 mi. S. of 38°50’ | 2.42 mi. W. of 81°35’! 5,247 
23 | Kanawha....................-.+| Cabin Creek 2.42 mi. 8. of 38°10’ | 0.50 mi. W. of 81°20’| 2,952 
a NISADIA WG wie cias'0 10 Stars tut aleis RA Le Poca 5.65 mi. S. of 38°40’ | 4.34 mi. W. of 81°40’| 5,195 
Det ANAWDA Jatt As vic nentewe we ortho Union 3.60 mi. 8. of 38°30/ | 2.12 mi. W. of 81°40’| 4,911 
FR URANA WOR AT es ss sees tees Union 4.57 mi. S. of 38°35’ | 3.18 mi. W. of 81°40’| 4,756 
OF Kanawha sv eaeicienee estoy Union 1,32 mi. 8. of 38°30’ | 2.14 mi. W. of 81°40’] 1,598 
DS LEWIN Ness. oar calaeih a wRER ae tte Collins Settlement} 2.76 mi. 8. of 38°55’ | 4.19 mi. W. of80°20’| 2,290 
OB FL COMN tiie stains pene vienna anit Duval 4.51 mi. S. of 38°20’ | 3.15 mi. W. of 81°50’! 4,327 
BO Ineo ka uiiierieas eM «acl ikke ots Duval 3.25 mi. 8. of 38°20’ | 3.80 mi. W. of 81°50’| 2,425 
SL PMC Gs. ciccananianived te Lone Washington 3.00 mi. 8. of 38°20’ | 0.77 mi. W. of 81°50’| 4,840 
Bo LORED Hoe sracech tateenaicn aah n 4.95 mi. S. of 37°55” | 0.87 mi. W. of 82°00’| 2,433 
33 Metal 1 ec VERE ttle. ie Franklin 0.03 mi. 8. of 39°45’ | 0.88 mi. W. of 80°50’! 6,843 
REL NLGIARAN Sarr siettiate tists nreet st Franklin 0.06 mi. §. of 39°45’ | 0.92 mi. W. of 80°50’| 6,875 
Si MUBRO rica atid Sana pie tare Arbuckle 0.89 mi. 8. of 88°45/ | 3.40 mi. W. of 81°55’| 4,000 
AY POLO dca ica Piscine br nt Pocatalico 4.58 mi. 8. of 88°35’ | 3.28 mi. W. of 81°45’ 
Sa MURAI tere ucmaneaneienntied Pocatalico 4,25 mi. 8. of 88°35’ | 1.67 mi. W. of 81°45’| 1,690 
BSH PUMA, G rsasle mugen one eh nclaee Union 4.25 mi. 8. of 38°40’ | 0.12 mi. W. of 81°45’| 5,278 
OSU Raleiphy Jas <sidesencaieh aire Richmond 2.44 mi. 8. of 37°45/ | 1.76 mi. W. of 81°00’| 4,7 
ANT) PRtQhG) os. arvnicine treat re, oho ee rant 4.54 mi. 8. of 89°20’| 1.21 mi. W. of 81°10’| 7,315 
Ml dRiteniass yipctee oth tama ee Grant 0.04 mi. 8. of 89°10’ | 0.72 mi. W. of 81°10’} 1,985 


wm, 


Surface 
Formation 


Pen-Kanawha 
Pen-Kanawha 
Pen-Conemaugh ~ 
Pen-Conemaugh 
Pen-Conemaugh 
Pen-Conemaugh 
Pen-Conemaugh 
Pen-Allegheny 
Pen-Conemaugh 
Pen-Monongahela 
Pen-Monongahela 


Pen-Conemaugh 
Pen-Monongahela — 


Perm-Dunkard 
Perm-Dunkard 
Perm-Dunkard 
Perm-Dunkard 
Perm-Dunkard 


Perm-Dunkard 
Perm-Dunkard 


Perm-Dunkard 
Perm-Dunkard 
Pen-Kanawha 

Perm-Dunkard 


Pen-Conemaugh 
Pen-Conemaugh 


Pen-Conemaugh 
Pen-Conemaugh _ 
Pen-Conemaugh 
Pen-Conemaugh 
Pen-Conemaugh 
Pen-Kanawha 
Perm-Dunkard 
Perm-Dunkard 


Pen-Monongahela 
Pen-Conemaugh 
Pen-Conemaugh 
Perm-Dunkard 


Pen-New River 
Perm-Dunkard 


Premera 
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TABLE 3.—(Continued) 


mn 
~ 
“I 


Tnitial 
Production ; 
per Day apne 
Deepest } Casing 
Horizon Drilled by Property and Well No. G Pres- Remarks 
Tested Seri gure, 
é oil, | Mik | Lb. per 
Z Bbl. | Gy. | Sa- in 
FI Ft. 
a 
1|L. Dev-Oriskany | Pond Fork Oil & Gas Co. sar d Fork Coal Co.,| 0 | 0.300 he ) Big ee Latico gas 
Fs r.) | well. 
9|U.Dev-Catskill _| Pittsburgh & W. Va. Gas Co. | W. H. Herold, 1-7822 | 0] 0 @” \Dry throueh Tilt: 
3 | L. Mis-Pocono Pittsburgh & W. Va. Gas Co. | Ellet Cart, 1-7861 0|0 0 | Dry through Big Injun 
4| U. Dev-Catskill Hamilton Gas Corp. Vena Floyd, 1-J-1 0) 0 0 | Dry through Bayard 
5 | U. Dev-Catskill Pittsburgh & W. Va. Gas Co. | W. T. Brown, 1-7821 0 | 0.031 ‘ tees Big Injun gas well 
(48 br.) 
6 | L. Mis-Pocono Pittsburgh & W. Va. Gas Co. oH ed C. & L. Co., 0 | 0.240 (7 ipl Big Injun gas well 
i ; r.) 
7 | L. Mis-Pocono Pittsburgh & W. Va. Gas Co. | Elk ae C.&L.Co,| 0 0.820 @ ita ) Big Injun gas well 
g | L. Mis-Pocono Thompson Gas Co. Samuel King, 1-T55 - 0 | 0.076 nee Big Injun gas well 
9 L. Mis-Pocono Thompson Gas Co. J. A. Sizemore, 1-T60 0/0 0. | Dry through Big Injun 
10 | U.Mis-MauchChunk| A. M. Cooper H. E. & T. F. Bush, 1 48 | 0.116 Maxton oil and gas well 
11 | L. Mis-Pocono A. M. Cooper H. E. Bush, 1 250 | 0.413 ( Se ) Big Injun oil and gas well 
r. 
12 | L. Dev-Oriskany John T. Galey Lenora Ramsey, 1 0 | 0.365 Oriskany gas well 
13|M. Dev-Hamilton | Lumberport-Shinnston Gas | E. E. Heldreth, 1 0 | Small Pee Geb gas in 
0. unknown sani 
14 | L. Dev-Oriskany Columbian Carbon Co. F. F. Battis, 1-GW669 0/0 0 |Dry through Oriskany 
: (salt water) 
L. Mis-Pocono Columbian Carbon Co. Henry Wallbrown, 2/0 0 - | Berea oil well 
2] ¢ 1-GW673 ’ 
16 | L. Dev-Oriskany United Carbon Co. G. L. Cabot, Inc., 1-931] 0 | 9.622 Ge Oriskany gas well 
cs 
17 | L. Dev-Oriskany Spartan Gas Co. N.S.Thomas Hr.,1-S-28} 0 | 6.564 aie ' Oriskany gas well 
18 | L. Dev-Oriskany Godfrey L. Cabot, Inc. a a McLean Hr., 17- 0 | 8.023 ie Oriskany gas well 
19 | L. Dev-Oriskany Howard Bartlett Sattis Simmons, 1 0 | 0.026 0 | Dry through Oriskany 
99 | L. Dev-Oriskany Godfrey L. Cabot, Inc. yee McLean Hr., 20- 0 | 0.504 Oriskany gas well 
91 | L. Dev-Oriskany Hope Nat. Gas Co, B. M. Pfost, 1-8585 0 | 6.472 an Oriskany gas well 
Tr. 
99 | L. Dev.-Oriskany United Fuel Gas Co. L. E. Young, 1-5085 0 |10.067 Oriskany gas well 
93 | L. Mis-Pocono Godfrey L. Cabot, Inc. Angus McDonald, 1-1053| 0 0 | Dry through Berea 
94 | L. Dev-Oriskany Godfrey L. Cabot, Inc. J 4 a McLean Hr., 16- 0 | 0.776 byte Oriskany gas well 
r. 
L. Dey-Orisk: Godfrey L. Cabot, Inc. Adam Burford, 1-1039 0 | 0.636 Oriskany gas well 
Ae L. Do euaany Godfrey L. Cabot, Inc. A ay McLean Hr., 22- 0 | 0.783 tye Oriskany gas well 
0. : 
97 | L. Mis-Greenbrier Godfrey L. Cabot, Inc. W. H. O'Dell, 1-1073 0 | 3.499 a oO Big Lime gas well 
| U. Dev-Catskill Mudlick Oil & Gas Co. Nicholas Strader, 1-116 0 0 | Dry through Gordon 
a M Dev ikaccellng Mary Lou Gas Co. Stewart & Hager, 1-1 2 | 0.014 Berea oil well 
30 | L. Mis-Pocono Cambridge Gas Co. 0. E. Esque,1 4 | 0.060 Berea oil and gas well 
31 | L. Dev-Oriskany Owens-Libbey-Owens tig nae & Mineral 0 | 0.084) 110 phd pond gas well. 
0., 1- ; ry in Oriskany 
32 | L. Mis-Pocono O. B. Cunningham Workman & Mullins, 1 0 | 0.035 Berea gas well _ - 
il-Sali i Co. | Def Plant Corp., 1 0|0 0 |Salina (Sil) brine well; 
33 | Sil-Salina Pittsburgh Plate Glass Co efense Pp rock SD ere 6838. 
no oil or gas 
-| Sil-Salina i . | Def Plant Corp., 2 0/0 0 |Salina (Sil) brine well; 
- 34 | Sil-S: Pittsburgh Plate Glass Co. efense Plant Corp. rock Co eras 6.865, 
- no oil or gas 
35 | M. Dev-Marcellus Guy B. Ray Guy B. Ray, 1 0 | 0.009 wate 5 Brown shale gas well 
36 | L. Dev-Oriskany Godfrey L. Cabot, Inc. eee ian 0/0 0 | Dry through Oriskany 
reek Coal Co., 1- (ae 
37 | L. Mis-Greenbrier | Godfrey L. Cabot, Inc. pe ey Coal Co.,| 0 | 0.232} 750 | Big Lime gas well 
-Oriskan Godfrey L. Cabot, Inc. Eva Carney, 1-1075 0 | 1.400 Oriskany gas well 
A a end Godfrey L. Cabot, Inc. rel ei 1-1031 “ g : ie Sivourt ein es 
40 | Sil-Salina Benedum-Trees Oil Co. . J. Rinehart, 1 - ara fiteuh fer 
8a. t, =) mt) 
41 | L. Mis-Pocono South Penn Nat. Gas Co. | Mike Foy Hr.,,2 0 | 1.917 ( ay Big Injun gas well 
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Location 
Total 
4 Magisterial Surf: 
County vars: De pth, Vormutan 
Lat. Long. 
Reedy 4,32 mi. S. of 38°55’ | 3.35 mi. W. of 81°20’! 2,700 | Perm-Dunkard 
Meade 5.02 mi. 8. of 39°30’ | 0.98 mi. W. of 81°00’| 6,400 | Perm-Dunkard 
Banks 3.81 mi. 8. of 38°55’ | 0.80 mi. W. of 80°20’| 4,417 | Pen-Conemaugh 
Meade 0.39 mi. S. of 38°50’ | 2.85 mi. W. of 80°10’| 4,636 | Pen-Conemaugh 
Meade 5.10 mi. S. of 38°55’ | 0.52 mi. W. of 80°15’| 2,100 | Pen-Kanawha 
Union 3.26 mi. S. of 38°20’ | 3.58 mi. W. of 82°25’| 4,000 | Pen-Conemaugh 
Union 0.96 mi. S. of 38°20’ | 0.62 mi. W. of 82°25’| 4,040 Pen-Conemaugh 
Spring Creek 0.38 mi. S. of 38°55’ | 1.60 mi. W. of 81°20’| 5,670 | Perm-Dunkard 
..| Clay 0.54 mi. 8. of 39°15’ | 3.58 mi. W. of 81°25’; 2,400 | Perm-Dunkard 
.| Lubeck 2.13 mi. S. of 39°15’ | 0.47 mi. W. of 81°40’! 1,375 | Perm-Dunkard 
Steele 4.15 mi. S. of 39°10’ | 2.69 mi. W. of 81°30’| 4,861 | Perm-Dunkard 
Center 3.67 mi. S. of 37°40’ | 2.30 mi. W. of 81°30’ Pen-New River 


Deepest, ; Casing 

Horizon Drilled by Property and Well No. Gas Pres- Remarks 

Tested Mil. | 7sure: 
3 Oil, | jions Lb. per 
iS Bbl. | Gy | Sa: In 
a aed Nap | eee 
42 | L. Mis-Pocono Benedum-Trees Oil Co. H. E. Criner, 1 0; 0 0 | Dry through Berea 
43 | L. Dev-Oriskany Benedum-Trees Oil Co. Pearl Broadwater, 1 0 Dry through Oriskany 
44 | U. Dev-Chemung Hanley & Bird Lon Ogden, 1-984 0 | 0.075] 1,090 | Benson gas well 
45 | U. Dev-Chemung Hanley & Bird Morrison & Sexton, 0 Dry through Benson 
46|U. Dev-Catskill | Earl Goodwin Brown & Bean, 1 0 0 | Dry through Bayard 
47 | Sil-Niagara Owens-Libbey-Owens Minnie R. Ealem, 1-644 0 | 0.070 dae Newbara en well 

12 hr, 
48 | Sil-Niagara Owens-Libbey-Owens J. P. Barbour, 1-645 0 | 0.183 Newburg gas well 
49 | L. Dev-Oriskany Benedum-Trees Oil Co. Park Smith, 1 0/0 0 | Dry through Oriskany 
It_ wate’ 

50 | L. Mis-Pocono South Penn Nat. Gas Co, | Annie odie 1 0; 0 0 po trough Berea 
51 | Pen-Pottsville South Penn Nat. Gas Co. W. R. Bigelow, 1 0 | 1.400) 415 | Salt gas wel . 
52 |L. Dev-Oriskany Glen W. Roberts Late Robinson, et al, 0|0 0 | Dry ere Oriskany 
53 |L. Mis-Greenbrier | Godfrey L. Cabot, Inc. C, C. Sharp, 1-1046 0 | 0.582 Big Lime gas well 


Gas Co. built 9 miles of r2-in. gas line, 
starting at the Waldeck farm, 9 miles east 
of Cedarville and extending north to the 
Floyd farm 8 or 9 miles east of Glenville. 

In Braxton County the same company 
built 2 miles of 10-in. gas line starting 
near the mouth of Twomile Fork of Steer 
Creek 2 miles southeast of Rosedale and 
extending northeastward to the Bollinger 
farm on O’Brien Fork. 


In Clay County the same company laid 4 
miles of 12-in. and 34 mile of 8-in. gas line 
starting at Villa Nova (Duck P. O.) and 
extending south to Paddy’s Ridge. The 
same company laid about 5 miles of 6-in. 
gas line near Vadis (Lewis County) and 
West Union (Doddridge County). The 
same company has under construction 
and about 80 per cent complete a 1200-hp. 
gas-compressor station at the mouth of 
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Twomile Fork, 2 miles southeast of Rose- 
dale, Braxton County. 

In Jackson County, Columbian Carbon 
Co. completed its Goldtown 1600-hp. gas- 
compressor station at Goldtown, 6 miles 
north of Sissonville. 

In Marshall County the 24-in. oil pipe 
line of the Defense Plant Corporation, now 
building from Illinois to the Atlantic sea- 
board, will cross the Ohio River near 
Powhatan Point and pass out of the state 
near Rock Lick. 

The price of oil has again increased 
slightly during the year. From Aug. 23, 
r94r until March 26, 1942 the price stood 
at $2.34 per bbl. On the latter date it was 
increased to $2.59 and so remained. The 
price of gas at the well mouth, estimated 
by the U. S. Bureau of Mines as 12.3¢ per 
M cu. ft. in the year 1940 declined to 12.1¢ 
in 1941. Figures are not available for 1942, 
but there has been little change. 
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CouNTY SUMMARY 


Table 5 shows by counties the new 
development in West Virginia during 1942. 
This information is compiled from all 
available sources, including the trade jour- 
nals, the West Virginia Department of 
Mines, the West Virginia Geological Sur- 
vey, the special Plat Service offered by 
Veleair C. Smith, Management, and from 
private reports. 

The various reports do not altogether 
agree, but Table 5 attempts to reflect a 
careful history of every well that was com- 
pleted in the state in 1942. 

According to the Department of Mines, 
870 permits to drill were issued as compared 
with 1078 in 1941. Of the permits 758 wells 
had been reported to the Department as 
completed at the end of the year. The 
records of numerous other wells, available 
through weekly trade journals, etc., but 
not yet certified to the Department, largely 


Tapie 4.—Oriskany-sand Wells, Jackson and Kanawha Counties and Adjacent Part of 


Putnam County, West Virginia 


Completed before 1942 Completed in 1942 
Total Dest 
1} ells 
County and Gas Wells Gas Wells eet Dane 
Magisterial in| Total Devinl botal 4'Com-1)) Me os 
oS a N ‘Oris aleagr N Oris: b of ay jad ee 
um- er oO um- er oO ells -T, 
ber of i va eaey, Wells | ber of oN Bary, Wells 1943 
Wells nee Wells elas ; 
Jackson County 
Grants... 0. 2 717 fo) 2 I pie] to) I 3 to) 
Ravenswood... 32 175,944 3 35 23 104,059 6 29 64 8 
Ripley. ....++% 85 483,606 3 88 102 605,982 3 105 193 32 
Washington... 31 222,019 3 34 24 I91,133 6 30 64 13 
Oba sia eves 150 882,886 9 159 150 901,286] 15 165 324 53 
Kanawha County 
Big Sandy..... to) (0) I I fo) to) to) to) I (0) 
Cabin Creek... (0) to) 3 3 (0) i 0 to) fe) 3 0) 
Charleston,... I 88 te) I to) to) (0) ° I ° 
130% acre Or 375,350| 12 103 I 855 I 2 105 fo) 
Jefferson...... to) I I fe) to) (0) Co) I to) 
MOUdOnN, .\6 ss oy 8 3,788 5 13 o (0) to) (a) 13 ° 
Malden.......- 35 73,181 5 40 to) Co) to) (a) 40 fo) 
Poca.. F 327 2,334,322 3 330 41 138,733 4 45 375 12 
MUON Ne. ere <0 kG 33,87 2 19 4 7,129 I a 24 6 
Washington I 3 4 fo) te) (0) to) 4 0 
otal seeeatack 480 2,820,867] 35 515 46 6 52 566 18 
Putnam County 
WO. + seers 2 1,588 ° 2 7 3 
ee aaa 3,705,341| 44 676 203 
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account for the discrepancies of Table 5 
as compared with Department figures. __ 
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TABLE 5.—Summary of New Development in West Virginia during 1941 


Wells Drilled to 


New Wells Deeper Sands 
Oil Wells Gas Wells Production 
County 
No. of Dry | No. of 5 Dry 
Wells Bbl. M Cu. | Holes | Wells| Oil, | Gas, M| Holes 
No. of A o. of Ft Bbl. | Cu. Ft. 
Wells Day Wells D ee per er 
y Day ay 
Barbowutiici faite ie tists I (7) () I 492 oO to) °o oO to) 
BOONE taht press kore 39 5 24 30 7,436 4 4 °o oO I 
ETAXbOsie ss asiasielera uals 23 I 15 14 7,089 8 5 ce) 1,439 2 
Brookeceetinheocsaaisatere 3 3 15 i) ro) ° ° ° ° ° 
Cabell 6 te) ta) 5 447 I te) ° ° ° 
Calhoutiateire. 0x s.ac'sa ee 74 2 395 29 17,357 3 5 50 153 2 
ON EOS DINENG ee U REE hE 48 9 33 28 21,383 I 2 ° 253 I 
Doddridgei desis wesleisie 6 2 10 3 554 I 2 to) 500 ° 
Galan ie sais ho trom ark Ces 41 3 303 26 19,612 2 2 to) 327 I 
ancora. caso tietiut 5 3 2 2 140 te) ce) ° ° 0 
WATTUBOM savaleve ye feos hens dat 8 I 6 7 610 ts) 4 ° 280 oO 
acleson! hee cid reine oce 171 4 93] 150 915,386 17 4 ° 5,946 x 
WC AMALIE Awe gees hieimin nate 90 6 1,620 59 152,734 15 8 16 7,740 2 
LO WIGs atecude aaliteristecr wich 8 3 II 4 2,603 I I ° 900 °o 
Lincoln 19 5 47 13 6,231 I 4 te) 7415 (0) 
Linger same chases ante 8 to) (7) q 3,140 Ir ° ° oO o 
Marion 7 4 2I 3 I,110 oO I () ° I 
MATSHAM eda tteetcts late II ° i) 6 1,836 5 I ° 86 ° 
Masons a nate ere nretkcnefes 3 to) Ce) I 9 2 co) co) ty) co) 
MARR Oa scaniele stale ste 5 Ir 3 4 1,155 ° f0) o (0) oO 
MOnOnRelid yaviasgiecsicts tes 7 ° ry 4 661 z 5 ° 412 I 
INIGHOIRS ees. as dian ea I (7) oO I ° ° ° ° ° 
Eicanacits Uanchine erate hie tet s 4 I 6 I 2 ° to) ° i) 
MONS Aye Cen ee Wests snesys 54 o oO} = 48 6 2 250 o 
RAG gH ais scsQan sana mt 5 Co) o 4 I ) 3 5 0 
RRITCDIS ey ativan raise oo 38 6 37 18 14 z ° 240 ts) 
Roane. II 5 29 I 5 I to) ° I 
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Petroleum Development in Argentina during 1942 


By Mario L. VitLa* 


Ort activities and the petroleum industry 
in general have suffered severely in this 
country as a result of present war condi- 
tions. War has imposed a very heavy and 
unpleasant burden on the shoulders of 
those whose duty it is to keep Argentina 
supplied with the necessary oil to meet 
industry’s growing demands. 

Since 1940, imports of manufactured 
products from Europe and the United 


Manuscript received at the office of the Insti- 
tute April 27, 1943. 

* Gerente General, Yacimientos Petroliferos 
Fiscales, Buenos Aires, Argentina. 


States have fallen to a minimum, making it 
necessary to manufacture as many of them 
as possible locally. This has brought about 
the establishment of many new industries 
and the enlargement of already existing 
plants, creating new demands for fuel that 
drain heavily the country’s stocks, which 
already were overtaxed because of the 
diminished supply imported. 

To cope with this problem, a plan for an 
intensification of oil-field activities was 
drawn up by Yacimientos Petroliferos 
Fiscales (Argentine Government Oil Fields) 
which included the drilling of many new 


TABLE 1.—Oil.and Gas Production in Argentina 


Area , 
a . Total Gas Production, 
Reaves, Total Oil Production, Bbl. Millions Cu. Ft. 
: Ps ‘ Year of 
_ Field, Territory or Province Discovery 
Oil and ; To End of} During 
c Gas? End of 1941 | During 1942 1941 1949 
4 
Comedoro Rivadavia, Chubut ; 
1 Zone A—Costa.......2-0+eee eer er eee 1907 13,150 111,377,379 4,430,840 178,089 7,695 
2 Zone B—Escalante Be wii 1924 17,650 65,204,313 7,052,094 44,902 6,001 
3 Fone C—Astra... 0.5 scsrende dees: 1916 4,695 19,389,428 1,053,322 12,108 634 
4 Zone D—Campamento ou Many 1919 190 479,643 73,340 141 106 
5 Zone E—Col. ie ation [PERE RE he aan 1933 13 24,406 
6 Zone F—El Trébol Ute cise etearen atte 1937 10,225 6, 140, 975 3,609,509 706 918 
Plaza Huincul, Neuquén 
7 Zone 1 Céatra Octégono......-.---+++ 1918 140 1,733,225 36,143 2,153 32 
8 Zone 2—Oesta Octdgono.......----++-> 1926 1,790 5, 790, 305 951,269 13,266 3,809 
9 Zone 3—Laguna Colorads. 0. aps. ose ey a 10, ir ar 226,668 10,308 301 
10 Zone 4—Bajo Los Baguales. .. 1934 5 
11 Zone 5—Challaco i a4 BE AR ete win tok 25 1940 860 12,222 535,951 28 
P Salt 
12 ue ee nt Tae On Suen ky 1926 625 5,885,044 759,963 9,403 1,246 
13 Aguas Blancas.....-.-+-++-s++esr007* : 1926 45 1,070,478 65,255 
BA On esis ote RS Ie. 0 tel Topas =H 1928 455 1,265,452 626,315 11,744 988 
15 are a SO Ree oon cath PL eO ke: 1936 5,248 17,129 
16| « Rio Pescado.........---:+-srts20ttt? 1933 105 757,209 679,997 777 1,345 
ty, ig Sole igaaee” eee Beare) Wh IPSS a 1925 125 264,707 29,415 « 
18 GACHCULA UN aeeatemeeiydat wiebin ee mecme 1932 675 462,966 39,079 67 141 
19 Tupungato........2.22e2eeeesecnc ts 1934 250 6,097,373 2,676,693 3,936 540 
20 Tiunlunta.. go... 68s e eee ee een nse ee 1938 501,883 461,714 63 56 


> Footnotes to column heads and explanation of symbols 


are given on page 264. 
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wells within the proven areas, to increase 
production and also extend their productive 
limits; the deepening of existing wells and 
the reconditioning of old ones to maintain 
them at their highest output. The drilling 
of new wildcats was planned to determine 
the prospects of zones already geologically 
and seismographically investigated. The 
carrying out of this plan has been ham- 
pered by the lack of the necessary equip- 
ment and the impossibility of importing it 
from other countries that have all their 
industries engaged in the war effort. 

The problem could be partly solved if at 
least a part of the large order for equipment 
placed two years ago in the United States 
were allowed to be exported, but only a 
very small quantity has been received. 

Heavy drilling equipment is needed to 
develop the deep oil zones, the lack of 
casing and tubing is felt acutely and pro- 
duction equipment is also badly needed. 


TABLE 1.—(Continued) 


Number of Oil and Gas Wells 


During 1942 End of 1942 
Sacer 

. | to End o! 

Z| 304 | Com. | Aban- | Qin?! ausing | ducing 

E pleted | doned Deen Oil Gan 
1 2,574 72 26 166 1,677 23 

Aha | 789 75 7 21 651 24 

3 861 62 42 106 428 30 
4 44 15 2 
5 4 4 4 
6 193 48 7 164 
if 67 1 17 46 2 
8 183 15 4 29 144 3 
9 160 7 45 88 9 

10 2 2 

11 ll 15 16 

12 188 10 57 137 

13 6 Fh aes 26 

14 45 19 22 

15 1 3 

16 21 v¢ 5 1 22 

17 14 1 3 13 

18 44 9 26 

19 31 7 13 27 

20 6 3 9 


PETROLEUM DEVELOPMENT IN ARGENTINA DURING 1942 


The possibility of manufacturing oil 
equipment in this country is being studied; 
in fact, plans for the manufacture of mud 
pumps, drill collars, slips, drag bits and 
miscellaneous spare parts are well under- 
way. Pumping units built in Argentina are 
already working. 

So far, the ingenuity of operators, the 
drastic measures taken regarding conserva- 
tion of existing equipment and the reclaim- 
ing of old have managed to ease things and 
control a situation that otherwise could 
have become very serious. 

Whether or not the efforts of those 
directly concerned with the matter have 
met with success can be judged by Argen- 
tina’s oil production in 1942, which reached 
a total of 23,741,564 bbl., representing an 
increase of 1,728,092 bbl., or 7.8 per cent 
over the 22,013,472 bbl. obtained in the 
preceding year. 


Oil Production 5 
Reservoir Pressure Character of 
sane or Pa Lb. per Sq. In. i 
Repres- 
Number of Wells suring P 
ra- | Gravity, Sul- 
By Average | tions | A.P.I. at 
Arti. | Uitial ~ ot ns 
Flow- boy ei 
| fees | 


8 1,685 571 71-214 SR 20 0.18 
12 639 787 | 214-357 | PM 23.5 0.18 
428 286 SR 19 0.18 
15 20 0.18 
23 0.18 
164 | 1,001 | 286-357 | PM 23 0.18 
46 32 0.20 
32 112 887 472 SR 31.5 0.20 
88 SR 33.5 0.20 
5R 38.5 0.20 
16 1,572 1,287 22.5 1.90 
8 129 783 560 PM 43 0.10 
413 316 23 0.10 

14 8 726 500 46 0.1 
3 815 53.5 7 

19 3 1,926 1,396 PM 49 
13 12.9 1.20 
1 25 31 0.14 
22 5 | 3,329 2,720 30 0.11 
9 4,265 4,080 28 
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To this increase have contributed the 
fields of the Comodoro Rivadavia district, 
in the Territory of Chubut; the fields of the 
Plaza Huincul district, in the Territory of 
Neuquen, and those of the Province of 
Salta. 

The Government Oil Company (Y.P.F.) 
is largely responsible for these results, as 
the output of the company’s wells was 
15,407,154 bbl., which, compared with the 
14,006,559 bbl. produced last year, repre- 
sents an increase of 9.8 per cent. 

Private companies produced 8,334,655 
bbl., an increase of 327,743 bbl., or 4.2 per 
cent, over the previous year’s output. 

Of the total of 23,741,564 bbl. extracted 
from Argentina’s oil fields in 1942, the 
Comodoro Rivadavia area contributed 


16,704,236 bbl., Plaza Huincul 1,680,948 © 


bbl., the Province of Salta 2,149,050 bbl. 
and the Province of Mendoza 3,347,421 
barrels. 


o 


Comoporo RIvADAVIA DISTRICT 


Table 2 gives the production by com- 
panies for the Comodoro Rivadavia dis- 
trict in the Territory of Chubut compared 
with that of 1941. 

The increase of 987,425 bbl., or 6.2 per 
cent, shown for 1942 resulted from drilling 
new wells within the proven areas, the 
main factor responsible for the better out- 
put being the careful selection of the well 
locations so as to place them in the most 
favorable areas. 

The Y.P.F. drilled 147 new wells in this 
area, which contributed 1,151,344 bbl. to 
the total mentioned for the district. Of 
these, 108 were within proven areas, 18 
were extension wells, 14 were structural 
wells and 7 were wildcats. 

Extension wells opened new areas for 
future development in the Manantiales 
Behr, El Tordillo, and El Trébol areas. 


TABLE 1.—(Continued) 


Producing Formation 


Deepest Zone Tested 
in 1942 


Depth, Avg. Ft. et, hort 
ck-| g e' 
S Se mS c. a hog To Bottom hoes aS — of Bole, 
Z, cS y Pred. Prod. Avg. Ft. 
g Zone Wells 
at —= 
1| Glauconitico y Chubutiano CreU 8 30 1,815 2,805 30 AF Chubutiano 4,769 
2. | Glauconitico y Chubutiano CreU i) 28 2,260 4,290 33 AF | Chubutiano 4,409 
3 | Glauconitico y Chubutiano CreU. 8 15-35 1,749 2,178 17 AF | Chubutiano 4,102 
4 | Glauconitico y Chubutiano CreU § 20-25 1,917 3,300 26 A 
5 | Glauconitico y Chubutiano CreU S 2,310 2,640 26 AF ; 
6 | Glauconitico y Chubutiano CreU 8 25-30 3,878 5,960 33 AF | Chubutiano 6,904 
7|\D : Jur § 15-20 | 1,881 1,954 40 MU | Liasico 1,904 
8 Dee Jur $ 15-20 | 2,303 2,363 33 MU _ | Liasico 3,340 
9 | Dogger Jur 8 15-20 | 2,449 2,610 56 MU _ | Liasico 
10 | Dogger Jur rs) 15-20 3,383 3,386 20 MU _ | Lidsico 
11 | Dogger Jur 8 15-20 | 3,308 8,425 66 AF | Dogger 3,876 
12 | Areni superiores Cre §-LS 2,139 2,219 
13 Caney Cnawane ye S-LS | 20-25 | 2,883 3,093 33 A Gondwana 6,035 
re 
14 | Areni . y Gondwan: Per § 20-25 4,592 4,920 40 A Gondwana 5,182 
15 Be ania y Davonkes ‘ Per-Dev 8 20-25 2,899 2,995 30 A Devonico 3,920 
Devénico Dev ) 20-25 | 3,105 3,514 A = Ny 
16 | Terciario Ter 8 Por 4,175 4,376 | 103 A Terciario 6,006 
i Tri 8 10-25 544 551 MI : “e 
18 Your Cacheuta y Portrerillos | Tri § 10-25 1,940 3,080 13 pe Serie Porfiritica | 4,303 
F 1,740 1,400 : 
19| Victor Tri HS | 20-25 | { F470 M400 }) og | A | Victor 9,639 
20 | Potrerillos Tri § | 15-20 | 7,721 7,892 45 A Potrerillos 9,479 
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TABLE 2.—Production in Comodoro 
Rivadavia District 
U. S. BARRELS 


Company 1941 1942 Difference 


Yacimientos Petroli- 


feros Fiscales. ...| 9,137,697| 9,806,504] +668,877 
Cia Ferrocarrilera ; 

de Petréleo...... 1,420,653! 1,501,479] + 80,826 
Diadema Argentina | 4,235,227; 4,590,375| +355,148 
Compafiia Astra.... 923,234 805,808] —117,426 

VODA una sense te 15,716,811 |16,704,236| +987,425 


Structural wells contributed valuable 
subsurface information that will assist in 
the location of future wildcat wells. 


Wildcats Drilled by Y.P.F. 


All of the seven wildcats drilled by 
Y.P.F. were abandoned, the results being 
as follows: 

Colonia las Heras Area (Territory of 
Santa Cruz).—Well N-6, 28 km. west north- 
west of Las Heras, reached a depth of 4158 
ft. in sediments of the Middle Chubutiano, 
but found only poor sands with small 
quantities of oil and gas. 

Pampa del Castillo Area——Well T-87, 
near the railroad station of Pampa del 
Castillo, was drilled to a depth 6118 ft., 
reaching the T-63 horizon, the lowest pro- 
ducing level known at that time. Several 
sands with oil shows were found around 
5600 ft. but produced a large percentage of 
water after a few days, causing abandon- 
ment of the well. 

Western El Tordillo Area—Well S-171, 
7 km. west of the center of the Tordillo 
pool, penetrated the T-63 horizon, reach- 
ing a depth of 6910 ft. without finding any 
shows of oil or gas. 

North Escalante Area—Well G-2, 5 
km. northeast of the Escalante pool, 
drilled to 5465 ft., found some shows of oil 
and gas of little importance and was 
abandoned. 

South El Trébol Oriental Area.—Well 
Q-10, 2 km. south of El Trébol Oriental 
pool, started as a structural well but con- 


tinued as a wildcat because of its structur- 
ally high position, attained a depth of : 
5534 ft. It reached the T-63 horizon with- | 
out finding shows of oil or gas and was 
abandoned. F 

Bella Vista Area.—Well 1801, 5 km. west — 
of the western limit of the Campamento ‘ 
Central field, was drilled to 4112 ft. and was 
abandoned. 


Drilling by Other Companies 


Compafia Ferrocarrilera de Petréleo 
drilled 57 wells in proven areas, of which 
53 were producers and the rest were 
abandoned. The same company drilled also 
several wildcats. 

Well Andes 8, in the Mina Andes area, 
6 km. northeast of the Astra pool, found 
some oil sands with small output, which did 
not justify casing. 

In the Mina Inés area, 22 km. north 
northeast of the Astra pool, the same com- 
pany drilled five wildcats (C-6, C-7, C-8, 
C-9, C-10), and another in the Mina 
Salamanca area (MS-1), 15 km. north 
northeast of the Astra pool, without results. 

Astra Compafi‘a Argentina de Petrdéleo 
drilled in proven areas 35 wells, all of which 
were productive. In its Mina Taylor area, 
eastern part of the Astra pool, the AE-499, 
an extension well, attained a depth of 3564 
ft., finding an oil sand between 3221 and 
3931 ft. that gave an initial produc- 
tion of 189 barrels. 


P1iazA Hurncut District (TERRITORY 
OF NEUQUEN) 


Oil production in the Plaza Huincul 
district amounted to 1,680,148 bbl. in 
1942, a net increase of 608,911 bbl., or 
56.8 per cent, over last year’s 1,071,237. 

To this total the Yacimientos Petrolf- 
feros Fiscales contributed the larger part, 
its production being 1,121,432 bbl., a net 
increase of 571,605 bbl., or 104 per cent, 
over that of the preceding year. ‘ 

Private companies produced 558,716 bbl. 
of oil, which represents an increase of 
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37,306 bbl., or 7.1 per cent, over the 521,410 
bbl. produced in 1941. 

Table 3 gives the production by com- 
panies for the Plaza Huincul district com- 


pared with that of the preceding year. 


TABLE 3.—Production in Plaza Huincul 
District 
U. S. BARRELS 


ae 


Company . IQ41 1942 | Difference 


Yacimientos Petroli- 


feros Fiscales...... §49,827|1,121,432| +571,605 
peuncars. Oil. Co., of 
EREMbINA | se os I77,114| 160,537) — 16,577 
Compafiia La Reptib- ; 
OG aio eo eas 344,296] 3098,139| + 53,883 
bey EAL Secter b=. chase sche! os 1,071,237|1,680,148] +608,911 


As mentioned, the outstanding increase 
registered for the Plaza Huincul district 
is chiefly attributable to the Government- 
owned areas, particularly the new Challaco 
field. This field was discovered by the 
Y.P.F. near the end of 1941 by well NA-4 
and development was started at the begin- 
ning of 1942. Seven wells were drilled to 
extend the productive limits, of which five 
were successful, with an average initial 


production of 450 bbl. per day, and two. 


were dry holes. Ten additional wells 
within the area thus proved gave an 


average initial output of 480 bbl. per day. 


The discovery well NA-4, which pro- 
duced from the first of the oil-bearing 


series, was deepened, finding other oil 


sands that increased its initial production 
to 1070 bbl. per day. 
The total oil production of the Challacé 


_ field in 1942 was 462,533 bbl. while the rest 


of the Y.P.F. properties produced 658,808. 

In all, the Y.P.F. drilled 36 wells in the 
Plaza Huincul district; 22 were within 
proven areas and 20 of them were produc- 
tive. Of the rest, two were unsuccessful 
wildcats and 12 were extension wells, 5 of 
which were productive. 

Wildcat NR-1, drilled in the Arroyito 
area, 23 km. east of the Challacé pool, 
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reached a depth of 4336 ft. without finding 
any shows of oil or gas. 

Well NK-1, a wildcat drilled in the 
Aquebeque area, 39 km. south southeast of 
Plaza Huincul, attained a depth of 4135 ft. 
without finding oil or gas. 

The Compania La Reptblica (a sub- 
sidiary of Standard) drilled six wells on 
its property west of the Octogon, all which 
were producers. 

The Standard Oil Company of Argentina 
completed its well No. 107 as a dry hole, 
t km. southwest of its Dadin pool. 


PROVINCE OF MENDOZA 


Oil production of the fields of Mendoza 
in 1942 amounted to 3,208,414 bbl., a 
decrease of 139,007 bbl., or 4.3 per cent, 
compared with that of 1941. 

The Y.P.F. fields contributed 3,178,199 
bbl., which represent a decrease of 165,212 
bbl., or 5 per cent, compared with produc- 
tion of the previous year. This was caused 
by lack of equipment, which interfered so 
much with oil-field activities in Argentina 
and especially in the Mendoza field, where 
the depth makes it necessary to use heavy 
and powerful machinery. 

The only private company operating in 
the Province of Mendoza produced 29,415 
bbl. of oil. Production from its Rio Atuel 
property was suspended during 1941 and 
resumed in 1942. 

Table 4 gives the production by com- 
panies for the Mendoza district compared 
with that of 1941. 


TABLE 4.—Production in the Province of 
Mendoza 


U. S. BARRELS 
A eS 


1941 Z 1942 |Difference 


Company 


Yacimientos Petroli- 
feros Fiscales...... 3,344,211|3,178,999 — 165,212 
Compafiia Rio Atuel.. 3,210 29,415] + 26,205 
Motale eeeimiachets = 3,347,421 3,208,414] — 139,007 
eee 


The Y.P.F. completed 12 wells. Four of 
these were within proven areas and four 
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were extension wells, all productive; the 
other four included two deep tests in the 
Tupungato field and two wildcats. 

In the Tupungato field the Y.P.F. 
drilled wells T-48 and T-s5o to investigate 
the productivity of a deeper formation 
known as the Estratos de Potrerillos, which 
is the producing horizon of the Barrancas 
field. The T-48 found oil in the Victor 
Gris inferior, a high formation, and was 
completed with an average initial produc- 
tion of 44 bbl. per day. 

The T-so, incidentally the deepest well 
drilled in this country till the end of 1942 
(9640 ft.), penetrated the upper part of the 
Estratos de Potrerillos, giving a daily 
average of 63 bbl. These results, although 
of small economic value, prove the produc- 
tivity of these formations. Further drilling 
will allow them to be tested thoroughly. 

Well PP-2, 62 km. south of Malargiie in 

‘the southern part of the Province of 

Mendoza, was drilled to 4345 ft., finding oil 
in the lower Neocomian. It gave a daily 
average initial production of 45 bbl. but 
is not being produced on account of its 
isolated location. 

In the Huayquerfas del Este area, 70 
km, south of the Barrancas field, the wild- 
cat well HE-1 was drilled to 6560 ft. and 
abandoned in what is believed to be the 
Paleozoic. 

Well TR-2, which at present is Argen- 
tina’s deepest well, is being drilled by the 
Y.P.F. in the Tupungato-Refugio area to 
test the productivity of the Refugio struc- 
ture. It has reached a depth 10,560 ft. 
and drilling operations are still in progress. 


PROVINCE OF SALTA 


The Province of Salta produced 2,149,050 
bbl. of oil, increasing by 267,837 bbl., or 
12.4 per cent, the amount obtained in 1941. 

Table 5 shows the amounts contributed 
to this total by the Y.P.F. and Standard 
Oil Company of Argentina. 

The fields under the control of the Y.P.F. 
produced 32.7 per cent more oil than in 
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1941, owing to new wells drilled within 
known pools. 


TABLE 5.—Production in Province of 
Salta 
U. S. BaRRELS 


Company Difference 


Yacimientos_ Petroli- 
feros Fiscales...... 
Standard Oil Co. of 
Argentina, ssn... 


978,038|1,300,188| +322,150 


903,175 


848,862] — 54,313 


Total:cxchisieas stoae 1,881,213|2,140,050| + 267,837 


In the Tranquitas area, southern part of 
the Tartagal zone, Y.P.F. drilled eight 
wells, which reached the Gondwana oil 
sands within the proven area and gave an 
average initial daily production of 230 bbl. 
Five extension wells also were drilled, three 
reaching the Gondwana sands, of which 
only one was productive. The other two 
were drilled only to the upper oil horizon, 
with poor results. The average daily initial 
of the productive wells was 54 barrels. 

In the Rio Pescado field four wells were 
drilled to the Rio Pescado horizon within 
the proven area, which gave an average 
initial production of 226 bbl. per day; also 
three extension wells, of which one was dry 
and the other two averaged 158 bbl. per 
day. 

Well AM-3, a wildcat drilled in the Anta 
Muerta area 3.5 km. north of the Rio 
Pescado field, reached a depth of 6025 ft. 
and was abandoned. 

An important wildcat was started by the 
Y.P.F. on the Rio Seco structure, 30 km. 
east northeast of the Rio Pescado field. A — 
thick sand with shows of oil was found 
between 4872 and 5250 ft. Casing was 
cemented at 5009 ft. and the part of the 
sand below that depth was found to contain 
water with only small shows of oil. The 
section behind the pipe will be tested after 
greater depths have been explored. Drilling 
is now in progress. — es 

The Standard Oil Company of Argentina 
completed two producing wells during the 


i 


= , MARIO L. VILLA 


_ year in the Lomitas pool of the Tartagal 
_ zone. 


PROVINCE OF JUJUY 


Ultramar S.A.P.A. started drilling opera- 
- tions 15 km. north of Caimancito station, 
_ Province of Jujuy in its well 26-U No. 1. 
This wildcat, which is now drilling below 
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8900 ft., will investigate the prospects of 
the Sausalito structure. 


TERRITORY OF CHACO 


The Y.P.F. commenced drilling opera- 
tions 16 km. northwest of the town of 
Charata, at well CH-1. 


Petroleum Production in Mexico during 1942 


By J. M. pE 1a Garza CARDENAS,* MemMBER A.I.M.E. 


Tue total production of oil in Mexico 
in 1942 was 34,715,547 bbl.; that is, 
8,179,254 bbl. less than the amount pro- 
duced in 1941. The daily average for 1942 
was 95,111 bbl., while that for 1941 was 
117,520 barrels. 

The reduction of 22,409 bbl. per day in 
production was due to a decrease in exports 
because of the scarcity of tankers. This 
reduction has affected principally the 
Northern and Southern districts of the 
Tampico area; in December the Northern 
district (Panuco) was producing less than 
2000 bbl. per day with 445 wells shut down 
and the Southern district (Golden Lane) 


less than 4000 bbl. per day with 140 wells 


shut down. 

Drilling —Duting the year 14 wells were 
drilled in Mexico, of which five were pro- 
ductive. Seven dry holes were drilled in 
Ebano, Tampico Northern district, in 
search for new producing fractures; plans 
are being made to explore this area by 
means of resistivity measurements. Three 
producing wells were completed in Poza 
Rica. Drilling in this important field will 
continue during 1943 to determine its 
extension to the west. In the Isthmus of 
Tehuantepec no wells were completed. Two 
gas wells were completed in northeastern 
Mexico. ; 

Wildcats ——Two wildcat wells were com- 
pleted during the year, to test the exten- 
sion of the Golden Lane to the south; both 
were unproductive. In the Isthmus a 
deeper sand was found in the El Plan field. 


Manuscript received at the office of the Insti- _ 


tute April 22, 1943. 
* Production At vecee “Petréleos Mexi- 
canos,”” México, D. F., México. 
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This discovery has made an important | 
increase in the reserves in this field and will 
allow an increase in ‘the production of the 
area during 1943. In December, three — 
exploration wells were being drilled, two 
in the Tampico area and one in the Isthmus. 
Operating Technology—Satisfactory 
progress has been made in Mexico in the 
application of petroleum engineering to 
the development and operation of the oil 
fields. Mud control is now an established — 
practice and has lessened the number of 
fishing jobs and has allowed more open 
hole to be carried than formerly was 
possible. During 1942 the first effective 
use was made of determinations of bottom- 
hole pressure, and other modern production 
practices such as gun-perforating and 
squeeze-cementing are being introduced. 


PLANS FOR 1943 


‘The oil production during 1943 is ex- 
pected to be slightly larger than that of 
1942, especially if tankers are available for 
exporting crude and refined -products. 
The Government proposes to increase 
exploration and drilling activities to 
increase the reserves and potential pro- 
duction of the country; about 50 wells will 
be drilled during the year, including wildcat 
wells in northeastern Mexico, Tampico and 
Isthmus areas and exploitation wells in 
the Ebano-Panuco, Poza Rica, El Plan 
and Cuichapa fields. 
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Area Proved, | Total Oil Production, Total Gas Pro- Number of Oil and/or 
Acres Bbl. pe aa Gas Wells. 
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1 Includes one well completed in Tertiary sand with 86,639 bbl. of oil and 31 million cu. ft. of gas total production. 


2 Production for December 1942 is estimated. 
3 Includes wells temporarily shut down. * 
4 Production prior to 1932 is estimated. 
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5 Refers to deepest sand. 
6 Production found in fractures at a level within depths indicated. 
7 Reef-phase limestone penetrated only 2 feet. 


Chapter VI. Refining 
Review of Refinery Engineering for 1942 


By WALTER MILLER,* MEMBER A.I.M.E. 


AFTER a year’s continued impact of 
war, the task of the petroleum-refining 
industry stands out clearly and looms 
up in larger aspect. This time it is not, 
as it was so largely in the first World 
War, simply a matter of increased quan- 
tity—more and more of the same petroleum 
products that had substantially been 


" standard for years. In this era the emphasis 


is largely on newer and improved materials 
which had been produced, if at all, in 
comparatively insignificant quantities, and 
for which manufacturing equipment was 
not available on a large scale. At the 
beginning of 1942 four great product 
needs (besides a number of lesser ones) 
confronted the industry: 1oo-octane avia- 
tion gasoline, toluene for T.N.T. produc- 
tion, high-quality lubricating oils for 
aviation and Army equipment service, 
and petroleum chemicals for synthetic 
rubber manufacture. 

The difficulty in presenting a review 
of engineering progress in petroleum 
refining during 1942 is that there is so 
little one is free to say about so much 
which has been and is being accomplished. 

At the opening of 1942 the program was 
to increase the then existing capacity 
of 50,000 bbl. a day of aviation gasoline 
to over 150,000 bbl. daily by building 
new plants at an estimated installation 
cost of $150,000,000. Later in the year, 
(ae 


~~ Reprinted from Mining and Metallurgy, 


February 1943- : : 

* Chairman, Committee on Refinery Engi- 
neering, Petroleum Division, A.I.M.E.; Vice- 
President, Continental Oil Co., Ponca City, 


Oklahoma. 


after the announcement by President 
Roosevelt of a large increase in the pro- 
gram for war-plane building, additional 
contracts were made between the Recon- 
struction Finance Corporation and re- 
finers to raise the capacity to 250,000 bbl. 
per day. The greatly increased scope of 
the war activities in all parts of the world, 
the obligation of the United States as the 
arsenal of the United Nations, and the 
greater importance and use of bomber, 
transport, and cargo planes will un- 
doubtedly bring about plans and installa- 
tions for a further increase in production 
of aviation gasoline over the present 
announced plan. 

In this connection, Jesse Jones, Recon- 
struction Finance Corporation Chairman, 
announced that as of Oct. 31 the R.F.C. 
had through its subsidiary Defense Plant 
Corporation entered into contracts for 
the construction, expansion, or equipping 
of 28 plants to increase 1oo-octane aviation 
gasoline production, but gave no data 
on capacity involved or completion 
dates. His list did not, of course, in- 
clude a number of existing plants, and 
some installations being made by com- 
panies who are themselves financing the 
construction. 

Production from existing operating in- 
stallations was materially increased in 
a number of instances as a result of 
pooling knowledge of improvements in 
operation and also by the exchange of 
components going into 1oo-octane blend 
to enable greater quantities of aviation 
gasoline to be produced from the over- 
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all component materials available. Progress 
has also been made in know-how and 
practice for improved quality in the 
form of rich-mixture characteristics for 
better performance in starting and emer- 
gency full-throttle power output and in 
flying under supercharging conditions. 

Some new installations of toluene- 
producing plants with comparatively small 
capacities came into operation during 
1942. Several contracts were entered 
into for hydroformer and solvent extraction 
units, the latter for refining the toluene 
produced by such hydroforming operations. 
These new installations are to be com- 
pletely ready for operation during 1943. 

Current production of toluene during 
the year was considerably augmented 
by the ability of the Baytown Ordnance 
Works to refine more toluene than was 
produced in its hydroformer operation. 
As a result of this fortunate condition 
the Continental Oil Co., the Pan American 
Refining Co., Sinclair Refining Co., and 
the Shell Oil Co., pending the completion 
and operation some time in 1943 of their 
toluene extraction and refining facilities, 
were able to ship to the Baytown Works 
distilled concentrates containing from 
25 to 40 per cent toluene, which the 
Ordnance Works finished up and made 
available immediately for nitration to 
T.N.T. Several million extra gallons were 
“prematurely” made available by follow- 
ing this procedure, a worth-while con- 
tribution, as it made possible the additional 
production of more than 14,000,000 lb. 
of T.N.T. for every million gallons of 
toluene so made available. 

During the year a series of technical 
meetings was held under the auspices 
of the Ordnance Department, working 
with the Petroleum Administration for 
War. These meetings were attended by 
all immediately interested process and 
plant designing and construction com- 
panies, by catalyst developing and manu- 
facturing companies, and all refining 
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companies making toluene or about to 
make toluene. All experience and know- 
how pertaining to processes, design, and 
operation of both hydroformer and toluene 


extraction and refining units, including — 


catalyst manufacture, composition and use, 
were freely discussed and exchanged, 
Chemicals, analytical knowledge, and ex- 
perience, important both as to charge 
stocks and intermediate and finished 
products, were also brought out in these 
discussions, so as to bring about the uni- 
versal adoption of accepted best methods 
of examination and analyses. These meet- 
ings, one illustration of the working out 
of a general program in the industry for 
co-operative research and development 
in petroleum refining in connection with 
production of essential war products, 
have been productive in many ways, 


and the current toluene output with the - 


facilities at hand has been considerably 
enhanced. The good results of better 
feed-stock selection and preparation, better 
catalysts and use technique, improved 
operations of hydroformers and toluene- 
refining facilities are all apparent and are of 
course available also for new installations 
as they come ‘‘on the line.” 

Though detailed figures on production 
are not available, the program is proceed- 
ing somewhat better than expected. The 
rate of use of T.N.T., however, also seems 
to be going beyond previous estimates, 
and every effort will be needed to meet 
requirements. 

No further installations for solvent- 
treating plants to increase production 
of high-grade lubricating oil were an- 
nounced as having been authorized during 
the year. The new plants authorized 
in 1941 and mentioned in my review for 
that year must be close to completion 
if not already in operation. The require- 
ments during the year were met without 
difficulty by existing installations, but the 
output of the new plants will be needed 
to help take care of the widely extended 


‘of raw rubber from the 
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requirements as our activities and those 
of our allies in this global war approach 
their zenith. It is understood that the 
situation is being closely studied from 
the viewpoint of anticipating possible 
additional capacity requirements. 

In late 1o4r and early 1942 it was 
evident that because of loss of supplies 
Netherlands 
Indies and the Malay peninsula all 
previous plans and figures pertaining to 
the making of synthetic rubber were 
woefully inadequate. 

A scrutiny of possible sources of raw 
material and methods of manufacture 
was instituted by governmental agencies 
having responsibility and authority in 
the situation, in combination with a 
number of the larger oil and rubber 
companies which, because of previous 
efforts and study and potentialities for 
producing large quantities, were already, 
so to speak, in the field. Early 1942 
estimates of the needed quantity of 
synthetic rubber, amounting to some- 
thing on the order of 750,000 long tons 
per year, since then raised to 1,100,000 
long tons as the effect of global war- 
fare and our obligations were given 
more weight in the estimates, may be 
compared with the small-scale plan looking 
to 120,000 long tons of synthetic rubber 
production a year which was still extant 
toward the close of 1941. 


The general synthetic rubber situa- 


tion was confused because of the fact 
that three or four governmental agen- 
cies were involved and because of differing 
opinions as to whether the raw material 
for the bulk of the program which had 
to be entered into should be obtained 
from the petroleum industry or from 
alcohol, the latter largely to be made 
from farm products. These differences of 
opinion and overlapping authority and 
responsibility caused some delay in going 
ahead with the broad-scale program. 
However, considerable, if somewhat halting 
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and controversial, progress was made in 
the way of entering into contracts for 
projected plants for the manufacture of 
butadiene and other chemicals required, 
and for facilities for converting these 
chemicals into synthetic rubber, before 
the confusion became so serious. that 
public opinion demanded it be straightened 
out. 

In July the President appointed a 
special committee, popularly known as 
the Baruch Committee, to make a study 
immediately of the entire synthetic 
rubber situation,, with instructions te re- 
port their findings to him with recom- 
mendations as to the best course to be 
pursued. The Committee consisted of 
Bernard M. Baruch, who was head of 
the War Industries Board of the first 
World War; J. B. Conant, president of 
Harvard University; and Karl T. Comp- 
ton, president of Massachusetts Insti- 
tute of Technology, aided by a staff of 
about 25 able experts. This Committee’s 
report was completed in a gratifyingly 
short time, was generally accepted as 
comprehensive and adequate and as a 
clear statement of the rubber problem, 
and was promptly approved by President 
Roosevelt. Among the recommendations 
made was that all authority and responsi- 
bility for the program recommended by 
the Committee be vested by a Presidential 
directive in the War Production Board, 
and that a rubber director be appointed by 
Chairman Nelson of W.P.B. with full and 
complete authority and responsibility to 
carry out the program for W.P.B. Rubber 
Director Jeffers took charge in September. 
As a measure of what had been done up 
to that time, Chairman Jones, of the 
R.F.C., reported later in the year that by 
Oct. 31, 1942, the Defense Plant Corpora- 
tion had contracted for the construction of 
67 plants at an estimated cost of $546,- 
000,000 for the manufacture of chemicals 
and other components for, and conversion 
of them into, synthetic rubber. This 
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report stated that these plants provided 
the chemicals and facilities for making 
947,000 long tons of synthetic rubber 
annually. 

Some additional projects were ap- 
proved by Mr. Jeffers by the end of the 
year looking to the fulfilment of the 
program for 1,100,000 long tons recom- 
mended by the Baruch Committee, ac- 
cording to statements made by Deputy 
Rubber Director Dewey in testifying 
before the Rubber Investigating Com- 
mittee, chairmanned by Senator Gillette. 
Mr. Dewey mentioned three additional 
Houdry butadiene units and some refinery 
conversion products approved and under 
consideration. 

In a strong and able report dated 
Nov. 30, Mr. Jeffers expressed the fear 
that because of possible conflict with 
other governmental agencies in compe- 
tition for the critical materials needed 
for the completion of the necessary plants, 
important time would be lost, and warned 
that even a month’s delay might have 
a serious effect during late 1943 on the 
rubber situation. Discussions of relative 
priority rights for critical construction 
materials as between the t1oo-octane 
gasoline and synthetic rubber programs 
_ have been held and a new plan for alloca- 
tion and delivery date-freezing of necessary 
construction materials has been worked 
out under a system of ‘‘ Urgency Numbers.” 
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This, it is hoped, will assure the delivery 
of materials at the right time at the 
construction sites, and avoid the delays 
feared by Mr. Jeffers. 

The refining industry continued rapidly ~ 
to expand its research and development 
activities in the newer fields of plastics 
and chemical manufacture, as well as 
war products. A start has been made in ~ 
giving effective aid to Russia in the fact 
that the refinery recently built by the 
Douglas Oil and Refining Co. on the 
Pacific seaboard is to be transported 
bodily to Russia. This is reported to be the 
first step in a program involving some 
$15,000,000 to $20,000,000. The industry 
has given the services of many of its 
outstanding executives and technical men 
to assist Petroleum Administration for 
War and other governmental agencies 
in various phases of the prosecution of the 
war. It is making adjustments by lengthen- 
ing working hours and training women for 
suitable jobs to offset the loss of man 
power to the armed forces and to care for 
its own plant expansion. . 

During the past year the industry 
met substantially all the demands that 
were made upon it for the prosecution 
of the war. It has expanded and is expand- 
ing to handle satisfactorily the much 
larger calls that will be made upon it 
during the coming year. 
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